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The Roentgen Ray and Surgery.*

BY O. SHEl'ARD BARNUM. M. D.

LOS ANGELES. CAL.
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The operator in electro-therapeutics

must today pass between a Scylla and

Charybdis—the Scylla of the skeptical

-and antagonistic surgeon ; the Charybdis

of the ultra-enthusiastic devotee of the

new radio-active powers. A mid-chan-

nel course is the only safe one, and this

must be the excuse for a short paper

favoring a compromise between x-ray

operators (among whom I am glad to be

numbered) and the surgeons of the old

and new schools.

Is the use of the x-ray in any "degree a

substitute for the knife? This question

is now occupying the attention of the

leading physicians and surgeons of the

country, and rightly so, for its solution

means much to suffering humanity. Be-

fore expressing a personal opinion, let us

look at the question from two or three

view-points. Our thots and conclusions

will be chiefly based on an extended study

and experience in the application of the

Roentgen ray in cancerous diseases.

Other diseases might well be considered

if time permitted, but cancer is a pecul-

iarly surgical field and the ray has been

more used for this group of lesions than

for any other.

Statistics show a recurrence in 70 per

* Read before the American Electro-Medical Society
at its first annual meeting, Chicago. Dec. 1-1', 1903.

cent of cases of superficial epithelioma

removed by the knife, and GO per cent

fatal termination. In uterine cancers no

surgeon can claim better than 25 per

cent living patients who have been oper-

ated on three years previously, and 7

per cent or 8 per cent living five years

after the operation. We venture to say

also that a great many of these reported

cases were without sufficient verity in di-

agnosis. Such statistics are discourag-

ing, to say the least, but this hardly jus-

tifies the fact that the doctor and layman

have jumped too hastily to conclusions

as to the efficacy of the x-ray. They have

done so, however, for the simple reason

that with such statistics as the above in

mind, it was but natural to grasp at any-

thing which showed even a modicum of

hope of bettering conditions.

State Board of Health reports indicate

an increasing number of cancers, and

show that at the present time in some

parts of this country as many as thirty-

five of each 1,000 deaths are from this

disease. Is it any wonder that we eagerly

reach out for any agent offering the

slightest hope of reducing this great mor-

tality? And yet this country has but lit-

tle over one-half the mortality from can-

cer that Europe has.

The electro-therapeutist is no longer
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justified in hiding behind the cloak of the

"experimental stage of x-ray work." We
know what the ray can do; we know its

dangers and its virtues; and tho without

explanation as to just why or exactly how

the thing happens, the actual results are

abundant and justify prognosis. Our tec-

nic may be faulty, but our theories cer-

tainly are not false.

For the purpose of our argument we

may consider the ray under the follow-

ing three divisions

:

1. Stimulating.

2. Inhibitive.

3. Destructive.

In contrast or comparison with surgi-

cal procedures the third division is

chiefly to be considered. The direct

question then arises, Is the destructive

action of the ray a fair substitute for the

knife in operable cases? I answer, "No."

The process of rayism—a necrosis of ani-

mal tissue—is tedious, varying greatly

because of idiosyncrasy of the patient,

and the result is sometimes a destruction

of too much tissue or an indolent wound

which refuses to heal for months or even

years. (I am not convinced as to whether

this may or may not result in a degener-

ative cell diathesis.)

Under average conditions and with

conscientious regard to the welfare of a

patient, what is the proper course of the

electro-therapeutist? In the majority of

cases, which from our present surgical

knowledge would be classified as oper-

able (with some of the exceptions here-

inafter mentioned), I believe the sur-

geon's aid should be enlisted, for the fol-

lowing reasons

:

1. To expedite the work.

2. For the comfort of the patient.

3. To prevent possible septic condi-

tions.

4. To insure against too extensive

x-ray necrosis.

Every thinking man will concede the

first point. The immediate removal of a

tumor by the knife in contrast to either

of the necessary processes of Roentgen

ray treatment—absorption or ulceration

—is most certainly in favor of surgical

procedure.

The same reasons hold good for the

second point—the comfort of the patient.

By the use of the knife we have in most

instances to use the ray on a closed

wound instead of an open one, thus less-

ening discomfort, odor, bandages, etc.

Patients may by this combined treatment

be able to continue employment where

otherwise they would be confined to the

house. Very few patients will refuse

operation when the matter is plainly put

before them.

Almost every x-ray operator has seen

the process of absorption so stimulated

by the application of the ray as to bring

in many cases a fatal toxemia. The only

alternative to this is a conservatism

which may defeat its own ends by discour-

aging the patient, leading to carelessness

and neglect, or reducing its efficiency by

tolerance, even to the stage beyond pos-

sibility of help by any means.

The fourth point refers to a destruc-

tion of tissue beyond what is necessary,

or a typical x-ray necrosis in tissue re-

maining after the diseased portion is

fully eliminated—one of those bugbears

that the operator dreads beyond words to

express. Most radical measures are nec-

essary to heal them, and months pass with

so little progress as to try the doctor's

patient and patience to the last degree.

In short, I believe that the combina-

tion of the two methods is better than

either alone. If there exists a supposi-

tious involvement of surrounding tissue

and lymph channels, proper drainage can

be left in the surgical wound to insure

the full effect of the ray following with-
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out danger of toxemia. If necessary to

preserve the continuity of muscle, nerve

or vessel, the knife process can be well

curtailed and dependence put on the ap-

plications of the ray to immediately fol-

low the operation. In cancer of the

breast, for instance, the knife might en-

tirely remove the ulcer and contiguous

indurations, leaving a possible involve-

ment of the pectoral muscles, the glands

and tissue of the neck, and possibly of the

axilla, for the action of the ray.

I have seen many instances where the

palliative operation with the knife to re-

move danger of infection would have been

very desirable if the ray could have been

applied immediately after, and tho in

these instances no permanent cure could

be expected, the result would have been

a prolonging of life and materially

smoothing the rough road to the final

•end.

In my experience I have seen no ill-ef-

fects from the use of the ray before a

surgical operation, altho I have consid-

ered and studied the possibility of such

very closely. I am convinced that in

malignant conditions the ray should in-

variably follow the knife as a prophylac-

tic measure, nor should it be delayed un-

til a recurrence is manifest ; and I do not

hesitate to use it conservatively prior to

operation.

I do not want to be understood, or

rather misunderstood, as saying that

there are no cases for the ray alone—far

from it. The question of securing the

aid of a surgeon revolves about the ques-

tion of degree in progress of the lesion,

its position, character and status from a

surgical view-point. A summary of my
thot would perhaps be that the ray should

be used:

1. In all inoperable cases.

2. In all purely superficial lesions,

either to follow the knife or alone.

3. In all cases where there exists a

doubt of malignancy. Tin's for its in-

hibitive power and value as a means of

promoting absorption.

4. Always to follow operations for ma-

lignant conditions.

5. Alone in primary lesions of small

extent and superficial.

6. In all recurrent malignant growths.

7. As a palliative measure in all cases

with a fatal prognosis.

All honor to the great discovery of

Eoentgen and its advance into physio-

logical therapeutics, but let us curb our

natural enthusiasm, or at least make it

subservient to a true spirit of scientific

search for demonstrable facts, taking

from each new advance in knowledge

what is compatible with accepted truths,

and thus making our mixture the better

for the new ingredient.

Protection Against the X=Rays.—

The danger to which an operator is ex-

posed by employing his own hand or arm

as a test object in gauging the quality of

his tubes has led to the production of

numerous protective devices. None of

these has fully met all indications. Carl

Beck (Bed. Hin. Woch., Aug. 10, 1903)

publishes an ingenious suggestion, which

consists in the substitution of a prepared

skeleton of the arm for that of the opera-

tor. These bones, properly mounted, may

be attached to a piece of pasteboard or

other material transparent for the x-ray.

The shadows of the bones, just as in tho

living member, are black when soft tubes

are used, and light gray when the harder

tubes are employed. This test object may

be readily manipulated by the operator

without the latter coming within the ra-

dius of action of the rays.

—

Med. News.



Electro Therapy.

A Course of Twenty-four Lessons under the auspices of the Chicago College o( X-Ray and Electro Therapeutics.

Lesson 8. THE STATIC MACHINE.

When two non-conductors are, rubbed

together and immediately separated, both

surfaces are found to be electrified, one

positively, the other negatively. The sur-

faces are also said to be "charged."' The

sum of the two charges, however pro-

duced, is always zero.

An insulated metal ball connected with

the positive pole of a hattery becomes

positively charged. If another conductor

is made to touch the charged ball, a

positive current passes from the ball to it,

and the second conductor, if insulated, re-

ceives a part of the charge. A charge

passes easily, without contact, to or from

a metallic point. By means of one or

more metallic points a charge may be

distributed from a conductor to a non-

ducting surface, such as glass or mica, or

collected from such a surface and con-

centrated upon a metallic ball.

An electric charge is a strain of some

kind involving the atoms and the adja-

cent ether. According to the vortex

theory this strain is a simple twist, such

as is produced in a piece of rubber or

other elastic substance when one end of it

is held firmly and the other end rotated.

A positive current, being a right-handed

rotation, makes a right-handed twist,

which, when the twisting force (electro-

motive force) is removed, makes a posi-

tive current from that surface. Simi-

larly, a negative charge is a left-handed

twist, produced by a negative force and

giving rise to a negative current.

Tho an electric current is always both

positive and negative, a charge is either

positive or negative, but can not be both.

A little reflection will make it clear that

the twist in a positive charge is like that

in a left-handed screw, and the twist in

a negative charge is like that of a right-

handed screw. The sum of equal

amounts of the two twists (charges) is

necessarily zero.

The potential of a charge is the electro-

motive force required to produce it or to

balance it so that there shall be no cur-

rent either way in a conductor in contact

with it. Every part of a conductor (in

which there is no current) has the same

potential, but the potential decreases as

we recede from the charged surface. The

electro-motive force in any given part of

an electric circuit is the difference of the

potential of the two ends of the part.

A static machine is a device for pro-

ducing currents of very high electro-mo-

tive force. Incidentally, there are pro-

duced at tho same time charges of equally

high potential. The charges are in them-

selves of no therapeutic value whatever..

The currents are very valuable.

The various types of static machines

and their modes of action are fully de-

scribed in nearly all text books of elec-

tricity, and are only mentioned here.

The friction machine consists of a glass

plate or disk mounted so as to be rotated

by a handle. The charges are made by

the friction of an amalgam rubber, which

presses against the plate. The positive

charge is collected from the plate upon

a large rounded metallic conductor. The

machine is of little use therapeutically.

The Holtz machine acts by induction

only. It is very efficient, but must be-

charged each time to start it. In all in-

duction machines one-half of the revolv-

ing plate carries positive charges at the

same time that the other half is carrying

negative charges, doubling the current

capacity of the machine.
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The Toepler-lloltz machine is a modi-

fication which makes the machine self-

starting.

The Wimshurst machine is self-start-

ing, acts I iv i in I in I inn ami i
~ i 1 1 it •

i i
• n 1 . 1

1

has two disks, which rotate in opposite

directions. It is used much more widely

in Europe than in America.

The value of a static machine depends

much more upon the details of its con-

struction than upon the type selected. It

pies without saying that the mechanical

construction must he first-class in every

particular. A very fair-looking machine

may be made which will give excellent

service for a few weeks, but in a short

time the metallic parts become rusted, the

brushes and combs displaced, the bearings

run hard, the glass disks get loose or

strike each other, the case no longer fits

so as to be airtight, and the whole ma-

chine has a decrepit appearance. Points

of this kind are best guarded by pur-

chasing a machine from known and reli-

able makers, under a guarantee of such

construction as will avoid such premature

old age. A well-built static machine,

with reasonable care, should keep in good

•order for five years at least. The small

metallic brushes will wear out in a few

months if the machine is used much, and

must be replaced by new ones. Some oil

or vaselin (petrolatum) mu>t bo applied-

to the bearings several times a year. Dust

will collect on the inside of the case as

well as on the outside, and must be wiped

off. The shellac on the glass plates, if of

a poor or medium quality, may need oc-

casional renewal. Lastly, but not by any

means least, the interior of the machine

must be kept dry.

Some makers claim that by the use of

materials of a superior quality their ma-

chines will work well without any special

drying apparatus. However this may be,

there is no doubt that anv static machine

will do better work when dry than when

damp; and a great many machines will

not work at all unless kept reasonably dry

inside. There are several ways of keep-

ing a machine dry, and here also it is

more important that one of the plans

should lie well executed than that any

particular plan should be selected.

For a temporary dryer nothing excels

a freezing mixture. A covered tin can is

filled with a mixture of crushed ice and

salt (ice two-thirds, salt one-third). This

is wiped dry, placed inside the case of

the machine, and the case closed. In

from ten to thirty minutes the greater

portion of the water vapor in the case

has been frozen on the outside of the

tin, and the machine is ready for busi-

ness. The tin must be removed before

the ice on the outside of it begins to melt.

The larger the tin the quicker and more

certain the result. Not less than two

liters of the mixture should be used. This

plan is good for an emergency, or when

no other good drying material is at hand

;

but it is not satisfactory for regular use.

A simple and cheap permanent dryer

is made by enclosing twenty to fifty

pounds of freshly-burnt quicklime, in an

airtight box, which is in communication

with the interior of the machine. The

lime must be replaced by a fresh supply

as often as it becomes slacked. If there

is room it may be placed in an open box

on the inside of the case.

Another plan which is very satisfactory

is to place one or two pounds of pure

calcium chloric! in an open dish of glass

or porcelain. The chlorid must be fused,

not crystallized. It is efficient until it has

absorbed so much water that it is com-

pletely dissolved in it. If the water is

then driven off by heat the calcium

chlorid is as good as new.

Another plan is to place in an open

and deep glass vessel two or three pounds
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of strong sulfuric acid. This absorbs

water quite strongly until its volume is

increased by one-half. It must then be

replaced by a fresh portion.
"

Instead of sulfuric acid caustic pot-

ash may be used, and like the calcium

chlorid it is efficient as long as any of it

remains undissolved.

If cheap and impure chemicals are used

gases arc liable to be given off which may
corrode the metallic parts of the machine

or soften the shellac on the plates. It

is particularly necessary to call attention

to the danger of using "chlorid of lime"

instead 'of calcium chlorid. Sometimes

drug clerks imagine the two to be iden-

tical.

The material of which the plates are

composed is of little consequence from

an electrical standpoint, so long as they

are good insulators. Glass, mica, vulcan-

ite, gutta-percha are from this standpoint

equally satisfactory. The durability of

the plates and their original cost are the

items for consideration. A well-balanced

glass plate can be run at a speed of five

or six hundred revolutions a minute. The

ordinary glass plate will not safely go be-

yond three hundred. A mica or vulcanite

plate is much more expensive, but can be

run at a speed of nearly two thousand.

The electro-motive force of a static ma-

chine depends upon the diameter of the

plates and the degree of insulation of its

various parts. In ordinary machines the

electro-motive force varies from half a

million to a million or more volts. The

electro-motive force required to make a

spark across one inch of air varies much

under different conditions. It has been

estimated as low as twenty-five thousand

volts and as high as one hundred thou-

sand. The latter number is the nearer

correct.

The current delivered by a static ma-
chine depends in part upon the resistance

of the circuit, in accordance with Ohm's
law; but the maximum current delivered

by a machine is limited by the amount
of surface of the revolving plates which

passes the toothed combs in a second, as

well as by the intensity of the charge

upon the plate. Other things being

equal, a machine with eight revolving

plates will give twice the current that

can be obtained from a machine with four

revolving plates. But if the four plates

are run at twice the speed of the others

the current produced by the two machines

will be nearly equal.

Two static machines may be connected

together in the same way as two cells of

a battery, and the same laws of current

and potential apply. If the similar

poles of two equal machines are con-

nected together the resulting current has

the same electro-motive force as before,

but its amperage is doubled. If the ma-

chines are connected in series, that is to

say, the positive pole of one machine with

the negative pole of the other, so that

the electro-motive forces of the two are

acting in the same direction in one cir-

cuit, the electro-motive force of the re-

sulting current is twice as great as be-

. fore.

A machine having sixteen plates

(eight revolving) or less can be operated

by hand if necessary. Larger machines

must have some mechanical motive

power. Water power, if available, is very

satisfactory. Gasoline or steam engines

are frequently used. Electric motors,

both for direct and for alternating cur-

rents, are much more convenient than

engines, and are not liable to get out of

order.



Dangers to the ]

IiY JOHN T. l
j

BUFFAL

When for the first time one beholds an

x-ray tube in operation, the mild green

or yellowish color of its active hemis-

phere, the blood red or orange color of

the inactive hemisphere which can be

obtained with strong condenser dis-

charges, the ruby redness of the target,

or the light blue color of the kathode

stream, a blue cloud hovering behind the

target, the green circular aurora borealis

or green scintillating radial aurora aus-

tralis, the bright green dancing spots of

the kathode splash, the circular green

zone of the tube reversed, the bluish

twinkle of its fading light, the slower dy-

ing out of the incandescence of the tar-

get and the target's own modicum of

ordinary light, the ever-changing, ever-

expanding circle of colors on the kathode

cup, the bluish marking of the tube which

has seen much service, and perchance the

pyrotechnical display of the punctured

tube, he is liable to exclaim, How' beau-

tiful !

As he observes the delineation of

bones, viscera, or foreign bodies upon the

fluorescent screen or photographic plate,

its curative power in skin affections,

painful disorders, cancerous, tubercular

and other malignant diseases, he will in

all probability say, How marvelous

!

Should he strive to fathom its physics,

its modus operandi, he asks himself of

what form of matter the kathode and

the anode streams consist ; whether in the

working of the tube there is transmuta-

tion of matter from one elementary form

into others, or of matter into energy.

All the colors of the rainbow are de-

*Read in part verbatim, in part by outline, at the

meeting of The American Roentgen Ray Society, held at

the University of Pennsylvania, Dec. 9-10, 1903.

K=Ray Operator.

ITKIN, M. I).

O, N. Y.

picted on the concavity of the kathode

cup. How are they formed? From

whence came they? Of what composed?

Are there separate and distinct rays

emitted from the tube, some of which

cause burning, other fluorescence, and

still others photographic effects; or do

the same rays produce all of these phe-

nomena? What rays possess the healing

power ?

Where and how does the x-ray have

its birth? Of what does it actually con-

sist ?

(1) In the old form of Crookes tube,

without a target, the x-light is generated

in the glass wall of the tube wherever

it is subjected to bombardment, and at

the place of bombardment heat and a

green fluorescence always accompanies

the generation of the x-light; and in the

form of tube now employed the portion

of the kathode stream passes by the tar-

get; or if the target is displaced the en-

tire stream passes by and generates x-

light likewise by the bombardment of the

glass wall of the positive end of the tube,

accompanied by the green fluorescence

(which on account of its position and

shape I have christened the aurora bore-

alis of the x-ray tube) and the usual

modicum of heat; then does it not fol-

low that wherever there is a green fluor-

escence of the glass wall of the tube, with

the production of heat, there the x-rays

are always generated, and the glass sur-

face is the seat of molecular bombard-

ment?

(2) If the rays of Roentgen have their

birth at the target, why do they not shine

thru that structure as they do thru the

glass wall that is subjected to bombard-

ment? Can the target reflect rays that
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are not reflectable, and not subject to re-

fraction or diffraction ?

(3) Why are the afferent target rays

convergent, the efferent target rays diver-

gent (leaving out of consideration the ef-

fects of their respective construction),

unless the former partake of the charac-

ter of the negative, the latter of the posi-

tive, electrical brush discharge?

(A) If there is not an anodal stream,

how shall we account for the bluish

marking of the glass wall of the active

hemisphere, which is proportionate to the

amount of service a given tube has seen?

(5) If the x-light is not generated in

the glass wall, why does its volume in-

crease with the size of the tube em-

ployed, and consequently with the extent

of the glass surface exposed to the anodal

influence, while the size of the target is

relatively unimportant ?

(6) If the x-light is generated both

at the target and in the glass wall, would

not the photographic plate show a double

picture?

(7) If it is the x-ray that causes the

glass wall of the tube to fluoresce with a

green color, why does it not cause the

same phenomenon in a piece of glass held

in any portion of the x-ray field ?

Are infinitesimal particles of glass or

other forms of matter projected from the

tube into the x-ray field? (Nicola Tesla

was one of the first to advance the

hypothesis that matter was thrown from

the tube outward into space.) If not,

why is the x-ray inflammation of the skin

nearly always upon the side of the parts

presented toward the apparatus? Why
does the clothing or a thin aluminum

screen afford so much protection to the

bodies of operators and patients? The

dermatitis may end abruptly .where the

clothing has covered the person.

Is there some unknown radio-active

element like radium, polonium, thorium,

uranium and helium in the glass wall of

the tube, a hypothetical roentgenium, if

you please, which, when subjected to

bombardment, emits radiant energy or

radiant matter?

(1) If this is not the case, why should

a new tube fluoresce with a bright grass-

green color, become duller, more like an

olive green, then yellowish and paler with

months and years of use?

(2) Or why should the radio-activity

of an adjustable vacuum tube gradually

decrease after a year or more of service,

altho the target glows with the usual

amount of redness?

(3) How shall we account for the blu-

ish, greenish and yellowish tints (not

pyro stains) sometimes seen in the devel-

oped negatives?

(4) Why does the new examining

screen follow somewhat the same change

of colors as the x-ray tube?

(5) Will the incorporation of radio-

active elements in the glass wall of the

tube multiply its present capacity and

its therapeutic effects? If so, what a

promising vista of future possibilities

opens before the radiographer.

(6) Why should an eight-inch tube

exhausted by use recover by rest much

more rapidly than a smaller tube?

If he injudiciously ventures too near

the excited tube, or remains in the

[*Additional notes taken at the Phila-

delphia meeting of the Roentgen Ray So-

ciety. Dr. James P. Marsh, of Troy, N.

Y., reported that the soles of his feet had

been burned. Their position was under

the operating table, the Doctor sitting

near the patient. As a result of the con-

dition of his feet the Doctor was obliged

to be carried about by attendants. It

was explained at this meeting that the

dermatitis probably came from the re-

flected rays.]
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weaker zones of the field, too many days,

months, perhaps years, and if in conse-

quence he sustains x-ray inflammatory

effects with their complications and se-

i quela?, he is liable to ejac ulate, How in-

fernal! for beautiful, marvelous, pro-

found and interna] are the attributes of

the x-ray tube. ,

It is with the last subdivision, the un-

toward effect of the x-ray upon the oper-

ator, with which the present paper is

principally concerned.

X-RAY INFLAMMATION.

This danger to the operator increases

with

:

(1) Nearness to the tube (in a com-

pound multiple ratio).

(2) Number, frequency and duration

of exposures.

(3) Size, hardness and degree of ex-

citement of tube.

(4) Poor bodily condition.

(5) An injury, blow or cut on parts

slightly affected.

(6) Number of previous attacks, each

attack leaving him more vulnerable.

Conversely, the danger decreases with

:

(1) Distance from tube.

(2) Infrequent and short exposures.

(3) Softness of tube, provided it is un-

der-excited.

(4) Interposition of substances, cloth-

ing, screens of copper plate, iron, tin,

zinc, aluminum, plate glass, etc., their

density, thickness and other qualities as

vet unknown.

(5) Vigorous bodily condition.

(6) A position behind the target and

static machine, from whence rheostat and

spark gaps can be operated.

The danger varies with the different

types of tubes, and we may judge by the

appearance of a tube the degree of pene-

tration of its rays without the employ-

ment of the fluoroscope.

All other conditions being equal, a

hard tube is one ia which the free con-

cave surface of the kathode cup has a

light blue, transparent, circular spot,

about the size of a silver dime, witli a

prismatic ring of colors at the outer bor-

der of the blue. The target glows with

a redness thruout its entire extent with a

reddish white center. The glass wall of

the active hemisphere, covered with a

translucent blue deposit, is the most dan-

gerous; its rays are most penetrating.

A medium tube, one having a kathode

cup colored with a dark blue central spot

about the size of a five-cent silver piece,

and having a target that glows with uni-

form redness, a blue cloud hovering be-

hind the target, is less dangerous; its

rays are less penetrating.

A low tube, one having a kathode cup

colored seal brown, of a golden hue, or a

minute, blue-black central spot with a

red border to the blue, having a blue

kathode stream and a green aurora bore-

alis, k e., positive or northern green cir-

cles at the positive end, the stem of the

same extremity having a green color, is

less dangerous, its rays being least pene-

trating.

The classification of tubes into hard,

medium and soft, is very general, because

in practice we are using tubes of every

degree of each subdivision ; but it will

answer our present purpose if I make
special mention of the extremely high

and extremely dangerous tubes that are

hard to excite; once started they light

up irregularly accompanied with a

crackling sound, they have small dancing

green spots, formed by the splashing of

a portion of the kathode stream against

the wall, they also have a green aurora

australis.

(To Be Continued.)



X=Ray Burns.

*

I5V ROBERT S. GREGG, M. D., CHICAGO.

It is well known that the x-rays pro-

duce what is known to the laity as a burn,

but technically is a pure and simple

dermatitis. This effect I attribute to its

chemical properties. Time must elapse,

from a few hours to a few days, before

the characteristic symptoms arise. The
reaction in some individuals arises much
quicker than in others. It may be noted

that after the patient has had this condi-

tion, and upon healing of the same, pig-

mentation is -induced, probably due to

the greater blood supply and extravasa-

tion in the parts, and it has been my ob-

servation that a patient will not reburn

as readily with the same amount of treat-

ment as he did at first, due probably to

the extra resistance of the skin from the

pigmentation caused by the chemic prop-

erties of the x-ray, which may be termed

partial immunity. If the treatment be

excessive, decomposition takes place be-

yond the power of the tissue to re-estab-

lish an equilibrium; in other words, the

anabolic process of the tissue does not

meet the katabolic process which has been

accelerated by x-rays, and a consequent

destruction takes place. The sloughing

condition at times noticed is due to a

high degree of katabolism. How are we

to prevent or overcome this condition?

First, a proper knowledge of the action of

the tube is essential. Second, we should

endeavor to know the susceptibility of

each and every case. Here a knowledge

as to the constitutional condition of the

patient is a great aid. A lessened vital-

ity on part of the tissues and the body

as a whole predisposes to a much quicker

decomposition, with a lessened reaction

to the same. Idiosyncrasies are not to

*Read at the first annual meeting of the American
Electro-Medical Society, at Chicago, Dec. 1-2, 1903.

be considered. Healthy tissue resists the

action much more strongly and longer

than diseased, owing to its greater ana-

bolic or assimilative power. On this ac-

count it is perfectly safe for the x-ray

worker to expose healthy tissue in the ad-

jacent area, knowing that he first observes

reaction in the diseased area, and with

close watching can stop short of destruc-

tion of healthy tissue. The factors that

enter into the production of an x-ray

burn are as follows : Actinic or chemic

rays, katabolism, anabolism, resistance,

vitality, susceptibility and pigmentation.

I think it might be well here to speak

of the results produced by different light

treatments as a whole, and draw there-

from some comparisons as regards the

cause of their efficiency and destructive-!

ness. I think we will find that heat is

the factor paramount as regards the re-

sults produced in certain forms of light

treatment, and the actinic properties the

therapeutic and destructive agent in

other forms, namely in the x-ray. We
know that if light is concentrated a

greater production of heat accrues, which

is due to concentration and the resis-

tance of the medium. The beneficial ef-j

fects constitutionally are co-existant with

the amount of sweat produced, which is

the desired aim where heat is the para-

mount factor. The flushing of the capil-

laries of the skin with blood, and main-

taining the same for a time, depletes

deep congestion. We are aware that a

red medium will absorb everything but

the heat rays, a blue medium everything

but actinic rays. The sun produces what

is known as a sun burn, but technically

is an erythema in the true sense. It is

not a burn, because it occurs several hours

after exposure and produces a pigmenta-
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tion of skin similar to that of the x-rays,

so that it must be due to the chemic or

actinic rays. This erythema, whether

from sun or x-rays, is followed by pig-

mentation, which offers great resistance

to actinic rays, so that exposure over the

I

same area has to be increased in order to

j

produce the same results. Chemic rays

I are a powerful stimulant to metabolic

processes. We find in the negro a per-

son unsusceptible to the chemic rays of

the sun; in other words, an erythema

(sun burn, so-called) does not take place,

due to the large amount of pigment al-

ready in the skin. We also note that

while, as above stated nictabnlic processes

are remarkably increased, it does not ap-

pear to affect the red blood corpuscles any

more than probably to cause them to ab-

sorb the chemic or actinic rays, and in

turn give them off again. On the white

corpuscles it seems to produce a leucocy-

tosis, which we know is nature's bulwark

for defense against disease. It has been

demonstrated that silver chlorid injected

under the skin will turn black when sub-

jected to chemic rays, proving conclu-

sively their activity within the tissues.

The treatment for a burn is first and

foremost to omit intense raying, then in-

crease viscera! elimination and treat lo-

cally; in fact, meet the conditions as they

arise. Some experts report much more

I rapid recovery under very mild raying

I than when raying is omitted. Absorption

I is taking place so that elimination is ab-

I solutely necessary. An x-ray burn re-

I quires a long time to heal, as a rule, clue

to the lessened vitality of the tissue cells,

so that the patient must be built up con-

stitutionally. Visceral drainage is para-

mount as an adjunct to treatment by

x-rays; and all patients, no matter what

the condition, must be drained. Half

normal salt solution is to be given, a

glassful every two hours, for six doses

daily, to act on the bowels and kidneys.

Associated with this a mild laxative suf-

ficient to produce a daily stool is prob-

ably the best method.

Much has been said regarding the

necessity or advisability of producing a

dermatitis or x-ray burn in order to aid

a cure. I hardly think it advisable, es-

pecially in an ulcerated area, because a

very rapid metastasis invades the adja-

cent inflamed area, particularly when the

burn is very severe. . Hence the disease

spreads, and instead of being cured the

patient's condition is worse, and he usu-

ally dies of sepsis. Not only is this true

of metastasis, following an extreme der-

matitis of an ulcerating area, but in con-

ditions of cancer, which retrogrades un-

der certain modes or technic of treat-

ment; and particularly when ulcerating

areas are exposed to the x-rays without

properly protecting the parts against dust

particles which are thrown off from the

surface of the tube. This is often the

cause of secondary infection. While un-

der treatment of x-rays it is essential that

the parts be properly protected by bor-

ated gauze, or some other antiseptic pro-

tective agent.



Galvanic Electrolysis as a Cure for Stricture of the Urethra.*
BY J. C. LUKE, M. D., OCILLA, GA.

In the treatment of urethral stricture

we have in the galvanic battery a safe

and certain cure, if properly used. Jt is

a well known fact that at the positive

pole of a galvanic battery we have an

acid reaction and if applied to a mucous

membrane it has a contractile action. At
the negative pole we have an alkaline

reaction, and if applied to the mucous

membrane we have a dilating effect: So

in treating stricture we should never use

the positive pole, but always the nega-

tive, in the urethra. My plan is the same

as was used by the lamented Dr. Robert

Newman, only I possibly make the treat-

ment a little more frequent than he did.

He gave a treatment about once every

week or ten (lavs. I f I have a very se-

vere case I treat my patient from every

other day to every fourth day, ,and get

the same results in a good deal less time.

My plan is simply to watch my patient

closely and if I set up sufficient irritation

to cause him much pain on micturition I

leave off all treatment until he is in good

shape again. I then continue my treat-

ments as before until I get the urethra

so that I can pass the proper-sized sound.

I here cease to use galvanism, teach him

how to pass the sound, and leave him a

sound with instructions to pass it at

least once a week for five or six months.

So far I have had no trouble in the cure

of urethral stricture.

The current used in treating stricture

should never exceed 10 milliamperes, and

from 3 to 6 is what I would deem safe,

as with that current you seldom set up

sufficient irritation to cause any trouble

or even stop the patient from work. The

following case will show the results in

my hands

:

* Read before the A merican Electro-Medical Society
at its First Annual Meeting at Chicago. Dec. 1, 2, 1903.

Case No. 3. W. B., white man, age 38

years, railroad engineer; 1G years ago

had gonorrhea, which was treated and

cured by his physician with the usual

astringent injections, after which he

married and has raised a family of five

children. Some three years ago he no-

ticed he was troubled some with his blad-

der, and after passing water there would

be a dribbling. This trouble kept grow-

ing gradually worse until he consulted his

family physician, who told him that he

had some slight bladder trouble, pre-

scribed for him and gave him some re-

lief. But he noticed that the stream

was small and sometimes hard to start,

and his condition gradually grew worse

until he got to where he "wet on his

feet," and he then consulted me in June

of this year. I put him on my table and

tried to pass a No. 10 sound, but without

success. I then took small filiform and

with difficulty succeeded in passing it

thru into the bladder. I then passed a

No. 10 copper electrode down to the

stricture and turned on a current of six

milliamperes for three minutes (I had

the positive electrode placed on abdomen,

with negative to urethral sound), but

failed to pass it. I had him then go

home, with instructions to come back on

the second day. He was on hand prompt-

ly and I used the same sound to start

with, and with the same current in about

one minute's time I had passed thru the

first stricture, which was about two and

a half inches from the meatus. I found,

on passing the electrode on down, that

about one inch from the first there was ajj

second stricture thru which the electrode

passed in about two minutes, after which

I could pass it on to the prostate gland,

At this treatment I kept passing different
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electrodes until J could pass size 1(>. 1

then stopped and told him to come to

the office on the third day. But that

evening he had a severe chill and high

fever which was overcome hy la rue doses

of quinine. He called at my office on the

fourth day. I began with electrode size

14 and passed them with the negative

current six milliamperc until I reached

size 20. I gave him quinine after his

treatment so as to keep off a chill, and

had him call again on the third day,

which he did. I then passed from size

20 up to 24, and the third day from

then passed up to size 28, and then put

him to using steel sounds. Up to this

time he has had no trouhlo. He noticed

from the first treatment that he could

Electro

New Source of X = Rays.

The editor of the Medical Herald for

November thus relieves his mind regard-

ing radium :

"The discovery of the rays as «ve'll as

the means used for its production assume

a very different plane, however, whinj we

consider the substance radium, the "work

of the Master Bi2iKf<5?, a substance ?o per-

fect in its construction, '-so Complete iri its'

action and so wonderful in its working

as to make us feel that our most finished

machinery is crudeness itself, and our

work of the most bungling character

when compared with the work of Him
who spake to the light and it was."

The Electrophone.

According to Electricity, the electro-

phone is rapidly coming into favor among
reporters. The reporter by this means

may do his work in a distant office, away

from the disturbances of a public audi-

ence, where every word is heard di<tiii : t>v

over the wire. •'
' >,"i>>

*'

pass his urine more freely, and now

passes it like he did when a boy, he says.

He never had any trouble at all from the

treatments, except the one urethral chill,

and he says that now he is perfectly well,

so far as he can tell.

I have a numl>er of cases that 1 have

cured in like manner, but this case will

illustrate the plan of treatment, and 1

feel safe in saying that any case of or-

ganic urethral stricture can be cured if

this plan is properly carried out.

It is best never to use any force in

trying to pass the electrode thru the

stricture, as the action of the current will

dilate it sufficiently, and there is no dan-

ger of setting up any severe irritation if

no force is used.

Physics.

Heating Effects of Radium Emanation.

To settle the question whether the heat

emitted by radium is directly connected

with the radioactivity of that element, or

independent of it, Messrs. E. Rutherford

and H. T. Bav-ics have carried out the

following experiments. The heating ef-

fects of il'irty milligrams of pure ra-

dium' bromi'd was first measured in a dif-

ferential calorimeter. The radium bromid

was then heated to a sufficient tempera-

ture to drive off the emanation, which was

condensed by passing through a short glass

tube immersed in liquid air, and then the

tubes were sealed off. In testing the de-

emanated radium, the heating effect di-

minished rapidly during the first few

hours; fell to a minimum corresponding

to about 30 per cent of the original value,

and then slowly increased again. On sub-

stituting the emanation tube in the calori-

meter, the heating effect first increased

for a few hours to a maximum corre-

sponding to about TO per cent of the orig-

inal hsat emanation of the radium, and
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then slowly decayed with time. At any

time after removal of the emanation, the

sum of the heating effect of the de-em-

anated radium and of the emanation was

found to be the same as that of the orig-

inal radium. There is an exact parallel

between the variation in radiating power,

measured by the a rays, and the heating

effect. It is thus seen that the heating

effect of radium directly accompanies the

a radiation from it, and is always propor-

tional to it; and that more than two-

thirds of the heating effect is not due to

the radium at all, but to the radioactive

emanation which it produces from itself.

This result accounts for the variation of

heat emission with age, observed by the

Curies. The amount of emanation from

thirty milligrams of radium bromid was

sufficient to cause a bright phosphor-

escence in the tube, but it was too small

either to measure or to weigh. The

amount of heat emitted from the radium

emanation is thus enormous, compared

with the amount of matter involved. The

results are explained on the disintegra*-
j

tion hypothesis, in which ihcjieii: is con-

sidered to be derived from the internal

energy of the atom. If, however, as held

by some, radium gains its heat firom an
.

external source, it would be necessary

to suppose that less than one-third of the

heat is due to the radium itself, and

that the other two-thirds are due to the

radium emanation which is being con-

tinually produced, and the power of which

of absorbing from an external source de-

cays with time.

—

Abstracted from Nature

{London), by El. Review.

Electricity in Dental Extraction.

From a paper read before an eastern

dental society we note that the writer

states that electricity is taking the place

of gas and ether rapidly in dental ex-

tractions. The current, he . .quotes, is

that of high frequency and is applied to

the lower jaw, where the operator de-

sires to render it insensible by means of

a heat apparatus. The patient, it is

claimed, feels nothing more than a slight

heating of the affected parts. In our

opinion, this method is much safer than

cocaine and other anesthetics, that are so

largely used by the profession.

—

Medical

Educator.

Roentgen Ray Tanning.

It is stated from Cincinnati that ex-

perimenting has resulted in the discovery

of a process of tanning, by means of which

hides can be transformed into leather in

a short time by the use of the x-ray. The

hides will be soaked in lime for the sepa-

ration of the fibers and removal of the

hair, as is done now. When this has been

completed, which usually requires about

four days, the hides will be soaked in a

solution of certain chemicals, a part of

the invention, for about two hours, and

will then be exposed to the x-rays for

about 'fifteen or twenty minutes, which

will thOrolv tan them. The finishing will

then proceed ifc-the' way employed at pres-

ent/ 'Under the hew system the chemicals

absorbed by the hfdes. .during the two

hours''soaking •iv& said. to be decomposed

by the x-ray in less than half an hour.

After the hides have been soaked in the

solution they are put on a highly pol-

ished steel plate and a series of three tubes

diffuse the rays upon their entire surface.

They remain in this state for about twenty

minutes, when they are ready to finish as

usual into enamel, patent leather or any

desired article. The great difficulty which

the inventors met was to obtain a

ray sufficiently strong to penetrate the en-

tire hide. Now, twenty hides, one on top

of the other, can be "rayed" at once. The

inventor asserts that not only will this

new'"profess reduce the time necessary for
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tanning from four months to four days,

but it will also reduce the cost of manu-

facture fully 75 per cent. As if this ad-

vantage were not sufficient, it is added

that the costs of fitting up a plant neces-

sary for the working of the process is only

one-fourth the cost of erecting a plant un-

der the present system.

Power of Radium.

Mr. Edward D. Adams, of New York,

has presented to the New York Natural

History Museum a tube of radium of 300,-

€00 power. This was secured thru Dr.

George F. Kunz, the gem expert of Tif-

fany's where, as well as at the Museum,

some most interesting experiments have

been made on precious stones and crystals,

including the new Kunzite. Working in

experiments together, Dr. Kunz and Dr.

Charles Baskerville, of the University of

North Carolina, believe they have made a

valuable discovery in connection with

willemite. By mixing radium with nat-

ural willemite, pulverized to a powder, the

activity or power of the former

substance is multiplied a hundred-

fold, and probably— for no instru-

ment has been devised for measur-

ing the increase of the activity—a thou-

andfold. That, at least, is the temporary

effect of the mixing of the two substances.

Time must tell whether one will nullify

the other. Willemite is a comparatively

cheap silicate of zinc. It is possible, also,

that there is in willemite a substance

which is as yet unrecognized as a distinct

element, but which produces the radio-

activity that has awakened the enthusiasm

of the two experimenters. But thus far

it is taken for granted that the one sub-

stance merely stimulates the activity of

the other. The germ of a very valuable

discovery seems to lie here. Mr. Adams
has now supplemented his previous gen-

erosity by authorizing Dr. Kunz to secure

some radium of not less than 1,800,000

activity, which will probably be placed

at the disposal of some of the hospital

authorities for experiments on the allevia-

tion or cure of disease.

—

El. World and
Eng.

Radio

Cancer Cured by Radium.

At a recent meeting of the Vienna

Academy of Medicine Professor Gussen-

bauer read a paper giving details of a

case of cancer of the hard palate which

was cured by means of radium rays. The

patient, a man past sixty years of age,

had been repeatedly operated on without

success, the disease recurring and render-

ing necessary further and more extensive

operations each time. After the last

operation, which occurred last fall, it was

was decided that nothing further should

be undertaken. At this time the indi-

vidual was exposed to the radium rays,

and a gradual and complete disappearance

of the growth took place which up to the

present time has not returned.

—

Medical

Age.

What Can Be Done For Cancer?

Dr. Emory Lamphear (Amer. Jour.

Surg, and Gyn., November) says cancer is

a purely local disease at its beginning and

all cancers may be cured by early incision.

England with her thirty-five millions has

an annual loss loss of 30,000 lives from
cancer. Various methods of treatment

are discussed briefly, namely:

1. Excision by a cutting operation

(knife or curet).

2. Bemoval by actual cautery.

3. Destruction by pastes (arsenical,

etc.).
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4. Endcrmatic introduction of destruc-

tive fluids into or around the morbid

growth.

5. Use of x-ray.

(I. Finsen light.

7. Sohr cautery.

"Each of these has its advantages and

disadvantages under certain conditions;

each, perhaps a special adaptability to

peculiar circumstances. Common sense

as well as surgical, judgment must be ex-

ercised in the selection of the particular

kind to lie employed in each individual

case."

Special directions are given for the

treatment of cancer of the face, tongue,

larynx, breast, rectum, uterus, etc.

Cancer Following X-ray Burns.

Apropos of the reports from America

of the injuries to Mr. Edison and assistant

in the use of the x-rays, we are again re-

minded of the unfortunate death of Mr.

Blacker, whose widow has just been

granted a pension of £120 by the British

government. This is a tardy recognition

of Dr. Blacker's treatment of the king

for rodent ulcer. His majesty recovered,

but Dr. Blacker died, not, perhaps, from

the direct effect of the rays employed in

treating the royal extremities, but. rather

to his devotion in treating a large number

of cases connected with the hospital.

There are now a considerable number of

eases on record of cancer developing at

the site of x-ray burns. It is curious that

'the most of these cases were epithelial

growths, the kind of cancer in which the

x-rays are especially valuable.

—

Medicine.

X-Ray and Light Research—At the

last session of the legislature $25,000 was

appropriated to the University of Penn-

sylvania for a laboratory for x-ray re-

search and for Finsen light apparatus.

The department will be connected with

the University Hospital. 1 1 is planned to

build a laboratory in connection with the

Agnew pavilion. Dr. Henry K. Pan-

coast, assistant instructor in clinical sur-

gery, and assistant demonstrator of sur-

gery, will have charge of the department.

It is the purpose to establish a very com-

plete Finsen light plant, with the pros-

pect of undertaking the first extensive ex-

periments conducted in this country by

this method in the treatment of diseases

of the skin.

—

Javr. A. M. A.

Radiotherapy in the Treatment of

Ozena—Adolphe Casassa says that four

species of bacilli have been described as

specific to ozena, but so far treatment by

antiseptics and by serum therapy has

proved valueless. Professor Dionisio has

reported the result obtained in six cases

by the use of the x-ray. There was rapid

diminution in the secretion and crusts
;

and prompt disappearance of the charac-

teristic odor, even in cases that had

proved rebellious to all other treatment.

More recent reports have brought the

number of cases improved up to twentyi

The author in his own experiments ob-

tained such excellent results that he can

only conclude that radiotherapy is the

first and only rational treatment for this

offensive and troublesome disease.

—

Revue

Internationale de Therapie Physique,

October 1, 1903.

Legal Status of the X=Ray.

Hon. W. YY. Goodrich at the meeting

of the Medical Association of New York
State delivered an address upon this sub-

ject. Decisions of the supreme court of

Colorado and Tennessee place x-ray pho-

tographs upon the same basis as ordinary'

photographs of the surface. The photo-

graphs must be verified by an expert of

known qualifications. With regard to

x-ray burns the same rule holds as in
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other cases. The physician is bound to

treat his patient with the same skill as

is usual in the time and place where the

treatment takes place.

deep tumors lest a septic condition may
be caused by absorption of broken down
material.

Radio-Therapy.

Dr. C. D. Center, Quincy, ELL {Int.

Journal of Surgery, October. 1903), re-

ports a number of cases treated by x-rays

in his practice, including lupus, epithe-

lioma, carcinoma, sarcoma, psoriasis, ec-

zema, hypertrichosis, sycosis, nevus, lichen

planus, pruritus, keratosis, acne and ke-

loid, with varied success. In one case of

hypertrichosis the hair recurred more lux-

uriantly than before. Two cases of ke-

loid were practically cured. In several

cases of carcinoma autointoxication de-
veloped and a fatal termination was prob-
ably hastened by the treatment.

X-Ray, Lightand High Frequency Currents.
Dr. B. H. Boggs, New York City, at a

meeting of the Medical Society of Penn-
sylvania, September 23, 1903, said that
the x-ray does not cause metastases in

carcinoma but rather prevents them. Of
twenty-eight cases of pulmonary tubercu-
losis, two were apparently cured. Of five

cases of tubercular growths three were
cured

; of twenty cases of lupus all but two
(which were probably syphilitic) respond-
ed to x-rays. Caution is necessarv in

Future of the Roentgen Rays.
In The American Practitioner and

News (October, 1903) Dr. Waltham has

an editorial on this subject. He considers

the x-rays to be of real value only in

diseases that are comparatively super-

ficial, and that we can expect little im-
provement in such deep seated diseases

as cancer of the stomach. The most suit-

able cases for x-ray treatment are epithe-

lioma of the skin, enlarged glands both
tubercular and Hodgkin's, certain types of

eczema, superfluous hairs, and many
other superficial lesions. Diseases of the
liver, stomach and uterus, and tubercu-
losis of the lungs and bones, are not suit-

able for the rays.

While it is well to be conservative there
is just as much danger in being too con-
servative as in being too radical. It seems
to us that with the improvements in
technic which are being rapidly effected,

and with the encouraging results reported
in cases in which the technic has been
properly looked after, we have every rea-
son to expect that diseases of the stom-
ach, intestines, lungs, liver and bones
will be nearly as amenable to x-ray treat-

ment as those that are nearer the surface.

Photo
Finsen Light.

Dr. B. H. Stevens. Detroit (N. Amer.
Jour. Homeopathy, October, 1903), de-
scribes the Finsen ray apparatus, calling
attention to the fact that Finsen depends
upon the intensity of the light and not
simply upon the ultra violet rays. The
ultra violet rays are the most bactericidal
but have also the least power of pene-
tration. Dr. Beyn. one of Finsen's as-
sistants, has perfected a similar and

Therapy.

cheaper apparatus for treating one patient
at a time. This lamp requires twenty
amperes, and is placed much nearer the
patient so that it is just as effective as
the larger lamp. The light from it will
kill bacillus prodigiosus in less than a
second. Dr. Stevens quotes from Fin-
sen's report on 840 cases of lupus of which
695 were greatly benefited if not entirely
cured. In lupus erythematosus out of
forty-four cases fourteen have been cured.
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Epithelioma cutaneum, twenty-four cases,

eleven cured. Acne vulgaris, twenty-five

cases, eleven cured. Later results in sim-

ilar cases have been even more successful.

Violet Rays in Treatment of Tuberculosis.

Dr. J. Mount Bleyer, New York {Med-

ical Brief, November, 1903), finds that

violet rays from the electric arc rank as

one of the greatest tonics in bacterial dis-

eases. Of sixtv cases of tuberculosis he

reports forty cured and the disease ar-

rested in the other twenty. This treat-

ment must not be given homeopathically.

Exposures must be not less than half an

hour over the selected area. Good car-

bons are very important. Along with this

treatment hygienic food, fresh air, exercise

and such remedies as are indicated will

cure 75 per cent of tuberculous patients;

the cure being partial or complete, ac-

cording to the pathological condition then

present. He prefers concentrated sun-

light where this can be obtained. The arc

lamps should have no lenses whatever, as

glass is nearly opaque to ultra violet rays.

The Solar Cautery.

Dr. 0. V. Thayer, in the Pacific Med-

ical Journal for September, contrasts oth-

er methods of treatment for malignant

growths with his solar cautery. He states

that during the last thirty years he oper-

ated more than 2,000 times with concen-

trated sunlight and has yet to find any

case of injury from it. 'TJnlike other

caustics and cauteries, it can be applied

to delicate membrane or tissue; and in-

flammation following its application is

surprisingly slight and of short duration.

The pain subsides immediately upon re-

moval of the lens. Blistering is avoided,

as the burning is carried beyond that

point. The abnormal tissues are carbon-

ized. In the treatment of all morbid

growths these must be fully destroyed.

Upon this depends the success of the oper-

ation. The tissue must be thoroly desic-

cated before cremation takes place. If

the solar heat is applied for more than a

few minutes at a time the fat in the

tissue is melted and effusion of serum is

increased, preventing further destruction.

After waiting for a short time for the

part to cool the application is renewed,

and continued from time to time until

the job is accomplished. The part is then

dressed so as to thoroly protect it from

the air. In three or four days carbonized

material is thrown off leaving a healthy

sore, which is treated as any ordinary

wound. The resulting cicatrix is very

slight." He claims that there is very

little pain, less treatments are required,

there is less constitutional disturbance and

greater probability of cure than by other

methods.

r.ffect of Light and Heat Rays on the

TemperatureoftheSkin.—An interest ing
series of observations have been in a series

of about one thousand cases with the aid

of Herz's apparatus, by E. Sommer (Berl.

Tclin. Woch., October 5, 1903). This ap-

paratus is essentially a differential air

thermometer, furnished with an alcohol

manometer. Incandescent electric lights

in blue, red, yellow and green globes were

employed, the lamp being held about 10

cm. from the skin for a period of ten min-

utes. It was found that the skin over

chronically inflamed joints was lower than

on the healthy side, unless an acute ex-

acerbation of the process was present, in

which case the relations were reversed.

Under the influence of warmth and light

radiation the temperature of the side

treated always rose above that of the other

side ; but there were certain cases noted in

which the temperature after exposure to

the rays was less on both sides than before.

Radiation of this type does not produce

a reaction in the sense of a cooling, with
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the same regularity as results from the ap-

plication of heat and cold by other meth-

ods. The effects of the rays with a short

wave length are of longer duration than

those with long wave lengths. After two

or three hours the relations change, the

side exposed seems colder than the other,

a condition which is apparently due to the

reactionary rise on the side which was not

exposed.

—

Medical News.

Prof. Ii. W. Wood, of the Johns Hop-

kins University, has discovered that ni-

troso-dimethylanilin, when combined with

cobalt glass, furnishes a screen which al-

lows only ultra-violet rays to pass thru.

A Lightning Conductor.—An interest-

ing episode is thus noted by the St. Louis

Globe Democrat: "Some kind of a me-

morial should be presented to the engineer

of the cogwheel railroad on Pike's Peak.

Being struck by lightning and stripped of

his clothing, he calmly attired himself in

a Navajo blanket and continued his du-

ties. We must ever feel an unquenchable

admiration for such sprightly unconcern.

It is quite customary when struck by

lightning to make a great fuss about it;

to demand the services of everybody in

the neighborhood for our resuscitation

and to bring the business wc may have had

in hand to a dead standstill."

Electro Therapy.

Electricity in General Practice.

Dr. W. B. Neftel, New York, in The

Medical Record, November 28, gives a

brief summary of the development of elec-

trotherapy and describes a number of

cases in which electric treatment has been

of the highest value in his practice. He
speaks also of the very great value of the

electro diagnosis in many otherwise ob-

scure cases. He uses merely the galvanic

current and the faradic machine, two of

the simplest forms of apparatus which are

easily made use of by any physician, and

gives in detail his method of treating

the motor nerves, brain, sympathetic

nerve, pneumogastric nerve, spinal cord,

and neuralgic and other conditions.

"The costly, complicated apparatus

should be left to the specialist, neuro-

pathologist and electro therapeutist for

therapeutic purposes and scientific re-

searches."

Treatment of Pulmonary Tuberculosis With
High = Frequency Currents and Inter-

Laryngeal Injections of Antiseptics.

High-frequency, low-potential alternat-

ing currents have been used by Dr. J.

Cunningham Bowie for treating pulmo-

nary tuberculosis, with some degree of suc-

cess. He found that the passage of a

current of electricity thru toxins con-

siderably modified and annulled their

toxicity, and that the greater the volume

of electricity used the more quickly this

was accomplished. He concluded that

electricity might be of value in the treat-

ment of phthisis or other diseases where

bacterial toxins had to be contended with.

For this purpose an apparatus which

would develop a fairly large current at

a high frequency was necessary, and this

apparatus should make it possible to regu-

late the frequency, the voltage and the

current at will. An apparatus of this kind
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was constructed and lias been used in a

number of cases, the results of which he

gives. Almond oil, containing iodin. thy-

mol and other antiseptics, was used for in-

tralaryngcal injection. The current density

varied from 300 to 800 milliamperes ; the

voltage from fifty to seventy, and the time

of application from ten to twenty minutes.

The arrest of lesion was brot about by

this treatment more quickly than by

the use of antiseptic oils alone, and the

author's experience shows that the high-

frequency current promotes healing.

—

Ab-

stracted from the Lancet (London), Octo-

ber 31, by Eleclr. Rev.

Some Principles on which is Based the

Therapeutics of Electricity in Nervous

Diseases.—A. D. Eockwell believes that

the reasons why so many physicians are

disappointed in the results of electrical

treatment are: (1) Ignorance of the

physics and physiology of the method em-

ployed. (2) Imperfect technique. (3)

Failure to* appreciate the differential in-

dications for the use of the various modal-

ities. He then discusses the conditions

presented by various common maladies so

far as indications for the employment of

electricity arc concerned. Concerning

true neuralgia, he notes that pressure in-

variably increases the pain, while in

pseudo-neuralgia it often affords relief.

In these cases the local application of the

cathode is to be preferred to that of the

anode. Not only this, but the faradic

current itself is peculiarly effective in

such cases, and will give relief when the

galvanic utterly fails.

—

N. Y. Med. Jour.

Heat Radiation of Incandescent Lamps.

Fischer (Zeit. f. Beleucht., July 13,

20) gives the results of a scientific investi-

gation, in order to ascertain how much of

the energy of the current appears in the

form of heat and of light in the ordinary

incandescent lights. For these experi-

ments he used an incandescent lamp of

110 volts, having resistance, when cold of

300 ohms. The heat energy was measured

by a thermopile, and the light energy by a

prism-photometer. Several tables of re-

sults are given, showing that by far the

major part of the electrical energy is con-

verted into heat. With a current of .317

amp. the author finds 99.82 per cent ap-

pearing as heat and only .74 per cent as

light, the latter gradually rising to 26.5

per cent when the current had increased

to .718 amp.: the lamp was then giving

about 32 cp. Under the normal condi-

tions of the lG-cp. lamp, the author found

85 per cent as heat and 15 per cent as

light, with a current intensity of .621

amp.

—

El. World and Eng.

A Method of Reversing Influence Machines.

W hen desirable to reverse the polar-

ity of an influence machine, the usual

method of procedure is to ground both

terminals, give the machine a few turns

in the opposite direction, then remove the

grounds and start the machine normally.

The effect of this operation is rather un-

certain, and Herr J.R. Januszkiewicz has

devised a system which is more reliable.

In this one pole of the machine is con-

nected electrically to the inducing plate

for the opposite pole. The machine is

then revolved in the normal direction, and

if the connection then be broken, the

polarity of the machine will be found to

be reversed. If the machine is running at

a fair speed, but a momentary connection

is needed, while if it is running slowly, it

may be necessary to leave the connection

for ten or fifteen seconds. Care should be

taken that good electrical contact be made.

—Translated and abstracted from the

Physikalische Zietschrift (IAepsic), Octo-

ber 15 for Electr. Rev.



A Study of Light. Ullra Violet Light.

BY J. MO I'NT 1(1. II IK. M. D., y. |{. a., M. S.. LL. D.. OF .NEW YOliK CITY.

Wonderful as the nineteenth century

has been in all thai pertains to the de-

velopment of science, the twentieth cen-

tury promises in one respect at least, to

surpass it. The nineteenth century may
he regarded as the triumphant period of

the medical philosopher, the Alexander

of modern times, who has so little matter

left to conquer. The twentieth century

will be the apotheosis, so to speak, of the

progressive doctor and his scientific col-

leagues who engage in the investigation

of medicine and its allies.

Long ago philosophers remarked that

their knowledge of nature was limited by

the number of senses, and would probably

extend itself if these were increased or

even perfected; nothing, indeed, author-

izes us to believe that the properties of

nature are limited to those which affect

the senses of man.

An objection may be raised to the fact'

that if such waves of light as those now
under consideration are invisible, they

can not be waves of light. If you were

to lay down as a definition beforehand

that the term "light*' must be applied

only to the waves that are visible to the

human eye, there is nothing more to be

said. But let me say that science has

given us other eves, or other processes

that will enable us to observe these in-

visible Ultra-Violet waves of light! It is

found that these invisible waves agrree

with the visible waves in other important

respects, that they can be reflected, re-

fracted, polarized, and diffracted, and we
are bound to notice them as light. They
may have wave lengths that are longer

than that of the red waves, or smaller

* Read before the American Electro-Medical Society at
Chicago. December 1-2, 190M

than that of the violet waves, and so our

eves, with their limited range of percep-

tion, fail to be sensitive to them ; never-

theless, if in their physical properties

they agree with the invisible kinds, then

the fact that to us the\ are in\ isible sim-

ply demonstrates the natural shortcom-

ings of our sense of sight.

It has been supposed that some ani-

mals may have the power of distinguish-

ing such colors of light; that is, that

their eyes are affected by those rays of

high refrangibility which produce no im-

pression of light upon the eyes of man.

M. Biot has, it would appear, found that

some such effect is produced by rays upon

the eyes of some of the night-roving ani-

mals by rays invisible to us. This may be,

that which is colorless to us when we come
from the sunshine into it is found, after a

little time, when the lenticular arrange-

ment of the eye has been adjusted to the

required condition, to produce the sensa-

tion of tolerable light. May we not, there-

fore, explain on the same principle the

power which the cat, the owl, and other

animals possess of seeing in the circum-

stances we might regard as darkness

At the extreme end of the spectrum,

beyond the violet, we have these waves

which are called invisible by reason of

being of too small a size to affect our

eyes by direct vision—and these very ones

interest us at present mostly on account

of their special therapeutical value, and
other physical properties that they pos-

sess. They are known to be active in

producing certain chemical effects, not-

ably the photo-chemical or photographi-

cal. They also produce certain physio-

logical effects on animal and vegetable

tissues, they actively provoke in certain
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bodies the property of shining in the dark,

phosphorescence and fluorescence, and,

lastly, they have certain electrical prop-

erties. These waves have earned for

themselves the names of actinic, photo-

graphic, or ultra-violet.

Theoretically we know the extreme

probability that rays in a beam of light

will scatter if the beam passes thru a

prism, and we find in practice that when

a beam of sunlight is passed thru a

prism the rays are so far scattered as to

produce a spectrum: very much wider

than the original beam, and made up of

a series of differently colored bands of

light, of which the first is a red band,

the next an orange one, the next a yellow,

the next green, the next blue, the next

indigo, and the last violet. Now we
learn in regard to the spectrum, as Pro-

fessor Stokes first showed, that when the

spectrum is allowed to fall on certain sub-

stances, a band of colored rays, called the

ultra-violet rays, becomes visible, beyond

the violet band which is ordinarily seen;

and also under similar circumstances a

band of ultra-red rays is sometimes visible

beyond the red band which is ordinarily

seen. All kinds of light in the visible

spectrum are comprised between the ex-

treme red at one end, and the extreme

violet at the other. Their wave lengths

have been computed, and vary between

about 33 millionths of an inch (extreme

red), and 15 millionths of an inch (ex-

treme violet). But besides these waves

of various colors between those limits,

which are visible, • there are other waves

that bring no sensation to our eves, which

are called invisible, and yet are light

waves. We have found that the greatest

luminosity to the eye is possessed by

waves having a wave length of about 22

millionths of an inch or 0.00055 of a

millimeter. The greatest heating effect

occurs with waves of about 40 millionths

of an inch, or 0.001 of a millimeter. The
greatest chemical 1

effect occurs with waves

of about 16i/o millionths of an inch, or

about 0.00041 of a millimeter. 2

There are diversities of opinion re-

garding some of the physical, physiologic-

al and therapeutic behavior of the ultra-

violet light. According to many experi-

ments, it is found that the ultra-violet

light is made visible to us in many hun-

dreds of ways. Amongst the reliable

ones, the spectroscope and its photography

tell us how long the extreme end of the

ultra-violet extends in the spectrum. We
also know that the ultra-violet exists in

different degrees of intensity as we go up

in the scale—or its spectrum.

Fluorescent materials of many kinds

give proof of the presence of the ultra-

violet light, when these substances are

subjected to it. There comes up a great

question before us, tho I am now of the

belief, from my own study, that the invis-

ible light most active in producing the

highest degree of physiological, physical

and therapeutic results begins at the blue

end of the spectrum, and becomes more

intense at the ultra-violet. How far up in

the scale it extends is a question which is

not yet solved. The ultra-violet seems to

be the most active, possibly at a short dis-

tance or degree above the violet end, and

thence becomes less and less as it still

rises in its own scale higher up.

'There is an assumption that the effect is

measured by a particular chemical reaction,

viz., the darkening of chlorid of silver, if a
different reaction, say, for example, the dark-
ening of ferro-prussiate salts ("blue print,"

which are much slower for giving a reaction)

were taken as a basis of measurement, the

maximum effects would be found to occur at

some after point in the spectrum." Prof. Syl-

vanus Thompson, "Visible and Invisible

Light," Macmillan Co. 1897.

*A table of wave lengths, and frequencies of
all kinds of light from the lowest—ultra red,

up to the highest, ultra violet—has been added
here.
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These tables are taken, with slight modifica-
tion, from a lecture on "Invisible Rays" by
Sylvanus P. Thompson, D. Sc., F. R. S.,

M. R. S., London. Light Visible and Invisible.
The Macmillan Company, 1897.

I want to make reference on this point

to the recent researches of Professor

Marshall Ward on the action of light

upon bacteria and fungi. The outcome
of the research showed that the bacteri-

cidal power was at its maximum in the

blue-violet region and extended for an
unknown distance into the ultra-violet.

This observation is of great importance in

connection with the application of light

to therapeutics. I agree with these re-

searches from my own observations.

We have the same example, and many
experiments bear us out, to a short dis-

tance into the ultra-red, then, after that,

we have less and less use for it as a thera-

peutic agent. In other domains of science

both these extreme rays have their sig-

nificance and experimental uses.

We should take these facts, now, as far

as our knowledge of the subject allows

us, as a safe basis to go on in our thera-

peutical application of these rays, until

the future holds out a more positive ex-

perimental proof of the therapeutic

efficacy of those still higher refrangible

rays.

I have no doubt that I shall find some
who will differ from me on these points,

but from the many experiments that are

already recorded I have come to these

conclusions. In the papers to follow, I

propose to cite from the various noted

physical experimentalists their own ac-

counts on the ultra-violet light, in order

to help me to convince those who have
doubts from a number of directions as to

certain known laws which the ultra-violet

rays should obey. My own experiments

will follow, giving some important new
discoveries on these ultra-violet rays. By
following out this plan of collecting to-

gether the most important facts known to
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others, and adding them to my own, the

reader will be able to judge and compre-

hend the many valuable points ready to

be intelligently applied in the practice of

medicine.

Another question which confronts us

is this : How to establish the true thera-

peutical and physiological effects by com-

bining the different rays of the spectrum

into one, or in their separated and isolated

state from the infra-red state to the ultra-

violet, or even more refrangible state ?

This is a ripe hour to call the attention

to the experimental therapeutist and

physiologist. Also we must not forget

that dosage of any of the isolated lights

of the spectrum will require some thot,

each one of them separately, as well as the

combination of all of them together in a

mixed state. The quality and quantity

of the different rays must also receive

careful consideration. From what I have

learned by experiments, I am well satis-

fied that these are some of the salient

points requiring further careful experi-

menting. These questions are the coming

themes for solution, if we wish to apply

light intelligently.

If we desire for experimental purposes

to separate the waves which can produce

one of these effects from those which pro-

duce another, there are several courses

open to us. Let us begin to sift out the

ultra-violet waves from all other kinds

—

our method begins by the use of prisms

which will disperse the waves, and sort

them out into a spectrum according to

their sizes. We may also accomplish the

same thing by making use of a diffrac-

tion grating to produce a spectrum ; also

we may employ as a means of sifting

sheets of different substances that have

the power of absorbing waves of one sort,

while transmitting those of another. This

method was found a good way when ap-

plied to visible rays, for by using a red

colored glass it was possible to cut off

all the other colors, and leave only the

red. It is much to be regretted that no

perfect filter screen exists that will cut

off all the visible rays, yet allow the pass-

age of the ultra-violet waves. 1 have

found that glass which is tinted a deep

violet color with manganese, or with man-

ganese and cobalt, serves very well to cut

off most the visible light, while transmit-

ting a fair proportion of the ultra-violet

waves, mixed with some violet light." 3

The fact has been long known to me, and

my experiments were satisfactory on that

point, and found that blue glass for many
purposes is good enough. "It is said,

unfortunately, that every kind of glass

cuts off the extreme part of the ultra-

violet light ; even the lightest crown glass,

tho moderately transparent to waves of

15 millionths to 11 millionths of an inch

long, is totally opaque to all waves smaller

than 11 millionths, while dense flint glass

(containing lead) is opaque to everything

beyond the wave length of 13.3 millionths

of an inch. Hence, for experiments on

ultra-violet light, it is expedient not to

use glass lenses or prisms, provided some

more transparent medium can be found."

Happily, both quartz and fluor-spar are

much more transparent to ultra-violet

waves than glass. Quartz transmits them

down to 8 millionths of an inch, and

fluor-spar down to 8 millionths."

This same stand is taken by most,

physicists, but it is not altogether correct.

A vacuum tube of any given shape or
i

size is exhausted by means of an exhaust

pump to a point below a Geissler vacuum

;

and when a purple violet color is coming

into view the tube should be sealed at that

point of vacuum and removed. All my
experiments (which are in the hundreds)

showed that such a tube became capable

3
Prof. Sylvanus P. Thompson, "On Light."

1897.
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of generating ultra-violet rays when the

tube was placed in circuit with the coil

or static machine. These rays have a high

ellieieiiey of penetration, and pass thru

glass. Many tests to which these ultra-

violet rays were put, like with the fluor-

escent screen made of platino-cyanid of

barium or Willemite, gave a highly fluor-

escent exhibition—even fluorescing thru

one-eighth inch to one-quarter inch of

glass lenses. 4

Several photographs were taken by

means of these rays with a camera in a

dark room. This gave a good test for

the rays as to their quality, showing that

these active chemical rays, which are

known not to pass thru glass, made a fine

impression on the photographic plate.

Even if the sensitive side of the plate is

placed facing the inner side of the

camera, and the plain side of the glass

toward the lens, the ultra-violet light thus

passing first thru the glass lens, and hence

to and thru the glass of the plate in order

to reach the film, a good picture was al-

ways the result.

This again shows that glass is not an

entire obstacle to this class of rays, as

generated in these tubes. Exploring the

spectrum with these rays, we find that

they occupy a space high up in the ultra-

violet region.

To Professor Henry G. Piffard, of New
York, credit should be given regarding

some of his excellent experiments on

ultra-violet rays and their applications.

I take the liberty to quote from his last

contribution, 5 tho I do not agree with his

view that the power of these rays to pene-

trate glass is nil. Others make similar

assertions, but, nevertheless, this class of

4For detail explanation "On Fluorescence,"
see July number Medical Examiner and Prac-
titioner, "Study on Light," a series of articles,
by Dr. J. Mount Bleyer, of New York. 1903.

'Radio- Praxis, by Henry G. Piffard, M. D.,
LL. D., Medical Record, March 7, 1903.

rays which are generated in vacuum tubes

do pass thru glass, as I have shown.

Dr. Piffard says: "Insomuch as the

ultra-violet rays are invisible, it may be

asked how we determine their presence.

En other words, is there any convenient

test by means of which their existence or

absence may be readily ascertained ? One
test mentioned by many writers is that

performed by aid of the electroscope. If

a goldleaf electroscope be charged with

negative electricity, the ultra-violet rays

will discharge it; but if charged posi-

tively, they do not affect it. The most

convenient test, however, for the presence

of the ultra-violet rays that is known to

me is by means of the mineral Willemite,

a silicate of zinc (ZnSiOJ, which ex-

posed to the ultra-violet rays exhibits a

beautiful greenish fluorescence. If, how-

ever, a thin piece of glass, as an ordinary

spectacle lens, be interposed between the

rays and the mineral, the fluorescence in-

stantly disappears, showing, as already

stated, that the rays do not traverse this

medium. If, however, a thin quartz plate

be substituted for the glass, the fluores-

cence again becomes apparent.

"If we now expose a piece of Willemite

to the x-rays it will fluoresce as before,

but the fluorescence will persist even if

glass be interposed."

Dr. Leduc, of Paris, observed another

source of ultra-violet rays, which, he

found, came off from the negative end of

a Geissler tube. Professor Piffard found
that if a piece of Willemite be placed at

the negative end of such a tube it fluo-

resces, though not vividly, but he says:

"This phenomenon is puzzling in view of

the fact that the ultra-violet rays are not

supposed to traverse glass, and if it, in-

deed, be those rays that have induced

fluorescence, they must have been gener-

ated outside of the tube, and be due to the

electric stress, with, of course, the proba-
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bility that they are not ultra-violet rays."

This expression of opinion by Drs. Piflard

and Leduc has some weight, but is not

conclusive.

I found that all vacuum tubes at a

certain degree of vacuum give off ultra-

violet rays and x-rays.

I am convinced that what is seen in the

form of fluorescence in the low exhausted

Crookes tube is not fluorescence, but x-

rays of a low degree. Dr. A. Goldham-

mer strongly advocates this view; he

says: "The tendency at present is to be-

lieve that the x-rays are waves of ultra-

violet light of much smaller dimensions

than any that have been hitherto de-

tected. Professor Roentgen's reasons for

believing that the new radiations discov-

ered by him were not those of ultra-violet

light were as follows:

"(a) The x-rays suffer no refraction

in passing from air to water, bisulfid of

carbon, aluminum, rock salt, glass, zinc,

etc.

"(b) They are not regularly reflected

by known bodies.

"(e) They cannot be polarized by

known means.

"(d) The density of a body apparently

more than any other factor influences

their absorption.

"If the x-rays are very short transverse

waves of light, which are too small in

comparison with unevenness of highly

polished substances to be regularly re-

flected or polarized, b and c can be ex-

plained. When we consider also the phe-

nomenon of anomalous refraction and

dispersion, the behavior of the so-called

x-rays is not so remarkable. Certain sub-

stances, like fuchsin and anilin, exhibit

anomalous refraction, while substances

like glass exhibit normal refraction, the

"Annalen der Phvsik und Chemie, No. 4
1896.

violet rays being more refracted than the

blue rays."

In certain cases of anomalous refrac-

tion and dispersion, the amount of refrac-

tion (index of refraction diminishes as

the length of the wave grows shorter. 7

Goldhammer therefore concludes that

as c can be thus explained by anomalous

refraction and dispersion, together with

the hypothesis that the x-rays are ordin-

ary transverse vibrations of the ether,

such as constitute ordinary ultra-violet

light : "The wave length of the x-rays is,

however, much smaller than those of any

hitherto observed ultra-violet light."

By numerous experiments I found

some very peculiar incidents, which agree

in many respects with those of Goldham-

mer. If the hand or finger, or any metal-

lic or other substance is held directly

against one of my ultra-violet tubes, the

fluorescence which appears over the en-

tire tube will immediately be deflected to

one concentrated point. If a platino-cy-

anid screen then be placed against the de-

flected point in a dark room, x-rays will

show themselves. I am satisfied that all

vacuum tubes of either high or low kind

will give off x-rays, whether an anode is

fixed within or not. The higher the elec-

tro motive force employed in experiment-

ing with these vacuum tubes, the larger

quantity and quality of the x-rays will be

found to exhibit themselves.

I increase the efficiency and regularity

of this ultra-violet tube by placing it in

circuit either to the static machine or to

the induction coil, and attaching a simple

apparatus which is made up of multiple

gaps. These multiple gaps increase the

electro motive force of the current to an

enormous degree. The current feels al-

most the same as from a high frequency

'John Trowbridge. S. D., "What is Electric-

ity?" New York, D. Appleton & Co., 1896,

The International Scientific Series.
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apparatus. Such arrangement is an im-

portant piece of mechanism, and will also

be found useful for other light frequency

work or for vacuum tubes, etc. This mul-

tiple spark gap apparatus is here shown

in this illustration—also the high frc-

quency tube of my own design. The pe-

culiar style of current of high electro

motive character which I generate by these

multiple gaps will be found equal to any
high frequency current.

Single spark gap attachments arc found

on many of the so-called high frequency

and hyperstatie machines, but I believe

I am the first one to utilize the graded

multiple spark gaps of from a twentieth

to a sixteenth of inch space between the

gaps of these apparatuses for therapeutic

purposes. These multiple gaps help most
wonderfully to raise the electro motive

force, and increase the oscilations to a

high degree. Nothing will prove the

truth of my assertions so much as a prac-

tical demonstration with the vacuum
tubes which are used for application of the

high frequency current.

I present two of my multiple spark gap
apparatuses here. One of them is ar-

ranged, as seen in the cut, to fit in be-

tween the sliding poles of any static ma-
chine. The sparking distance is arranged
by sliding apart the rods, which then gives

any size spark between the rods and the

center ball on the spark gap, from which
the secondary impulses are then directed

down to the grade multiple gaps, which
are separated a twentieth of an inch or

more. These small graded sparks occur

between the rings, which are mounted on
a glass rod, and so connected that as

many may be thrown into the circuit as

wanted. The result attained by such an
arrangement is that they give the finest

Impulses, mostly all of a high frequency
•quality. These multiple spark gaps are

enclosed in a hard rubber case, making

the whole appear like a mounted coil. The
entire apparatus may be shifted to any
part of the room when not in use, or left

connected. The manufacturers are Van
Houten & Ten Brock, New York City.

Another important induction coil mul-
tiple spark gap mechanism, which I con-

structed and introduced, is a piece which
is made for direct connection to the in-

duction coil. This coil and multiple spark

gap has all the qualities that is possibly

to be desired for any class of work. The
coil, as here illustrated and to which the

multiple gaps are attached, is a new
model, constructed on entirely new lines,

by Dr. Harry Waite. It can be placed in

both circuits, alternating or direct.

For these vacuum ultra-violet rays I

claim the most remarkable power of pene-

tration, even in semi-opaque substances;

and active chemical or photo-chemical

action. It is also a cold light, and can
be applied to any region of the body,

internal or external. It runs noiselessly

when connected to static machine or in-

duction coil.

No burns or sparks are left on the pa-

tient's skin after any lengthy exposure.

It can be operated in most simple fash-

ion by anyone having the slightest exper-

ience in x-ray technique, as the method
of applying these rays is almost the same.

The construction of these various kinds
of tubes differs only in size and pattern;

the vacuum is always the same. The life

of the tube is long, as it can be operated
for hours without deterioration to its

rays. When worked with an induction

coil for some time, the vacuum is raised,

and the ultra-violet rays become changed

;

so in order to obviate that, a standard

regulator is placed on all coil tubes, to

lower the vacuum and to bring the ultra-

violet rays back to their original state.

While this article was in preparation I

still continued experimenting, in order to
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produce the best possible ultra-violet tube,

which would yield at alj times the largest

quantity and quality of ultra-violet rays,

and hold its vacuum permanently with-

out variation. Mr. Machlett and myself

have now produced a tube which has all

the best requisites embodied in its con-

struction. 1, however, regret that I was

just too late to reproduce an illustration

of this latest model. A few words will

suffice to explain the most salient good

points. The tube has no leading inlets

or electrodes within the vacuum. The

electrodes are made of simple brass band

contacts from the outside, and the vacuum

is reached by induction. These essential

points give the vacuum a long life.

I bring this new method of generating

ultra-violet rays to your notice. I do so

with the assurance that I am the first to

make known the fact that these rays, as

I have produced them in vacuum tubes,

possess many advantages and no disad-

vantages as compared with the most costly

lamps and complicated accompaniments.

There are many different classes of lamps

for generating these ultra-violet rays, but

I believe there is no lamp which will give

a better quality and more quantity of

ultra-violet light than this modified

Crookes tube. It is with this introduction

that this vacuum tube makes its appear-

ance, with a faith and hope that it will

prove itself as I present it. Later on I

shall take up the study of the physics of

the vacuum tubes, which will give you a

close insight into its laws, etc.

My experiments are finished, and I

turn this tube over to my colleagues for

further clinical experience in the various

diseases in which the ultra-violet rays

are made applicable.

These vacuum ultra-violet generating

tubes (Mount Bleyer's) are now found

on the market, and made for me in my
own patterns and sizes to suit almost all

wants. M. E. Machlett & Sons, 143, 145

and 147 East Twenty-third 6treet, have

taken much pains in bringing a tube of

this character to such a successful issue,

that 1 am indebted to them for their aid,

and also to R. Friedlander & Co., Chi-

cago, 111.

For many scientific researches there is

no doubt that quartz and fluor-spar have

their prominent places, but for therapeu-

tic purposes these ultra-violet vacuum

tubes possess enough of the quality of

transmitting the ultra-violet rays thru

the walls to warrant their reception as

most welcome instruments. I will refer

to them later.

Quartz has the power of transmitting

the ultra-violet rays far more completely

than glass. If, therefore, the glass lens

and prism of a projection spectroscope be

replaced by a quartz lens and prism, the

ultra-violet part of the spectrum is ren-

dered much brighter, and is extended still

further than before.

The existing view among physicists,

whose authority lends much credit to such

views and opinions, is that ultra-violet

rays are obstructed by glass. I have, how-

ever, for several years, held and based

upon authority and upon experimental

research, that the ultra-violet rays do pass

thru glass. The reader must bear in mind

that my work resulted from the discovery

of Hertz, that the kathode rays might be

transmitted to the outside of the gener-

ating discharge tube. Passing from

these introductory remarks, the charac-

teristics of the several variety of tubes

that I employed will be explained. I

made use of several kinds during my ex-

periments, but soon settled down to one;

the essential elements of which are shown

in the figures. A tube of the kind seen

in the illustration was made and con-

nected to an exhaust pump and the air

was removed until the ultra-violet ray

made itself visible on tests. Opposite the

kathode I constructed a window which
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consisted of a thin slice or disc of quartz,

secured fast by several I hods, either of

which was sufficient to hold the quail/

disc in position. It is called a quartz

window. The greater pari of this dis-

charge tube (the Mount Bleyer Ultra-

Violet Tube) was made of glass. The

anode was made from one of the ordin-

ary aluminum discs, seen in all x-ray

bubes, and sealed within the discharge

tube. The anode and kathode were placed

at equal distance, so that the ultra-violet

rays were equally distributed. The win-

dow was placed ill the center of the tube,

which is observed plainly in the illustra-

tion. The different tubes gave equal re-

sults. 1 found that these ultra-violet rays

gave to all the tests known equal quality

thru the glass window sides as thru the

quartz window. Side by side these com-

parisons were made, and hardly any dif-

ference was possible to be detected.

These quartz window tubes (Mount

Bleyer's) will be placed on the market for

the sole benefit of those who desire to

have quartz lenses and are desirous of

testing the difference. (Machlett & Sons,

Xew York.)

But the ultra-violet rays of the spec-

trum can be seen without the intervention

of any fluorescing substance thru a glass

or, still better, thru a quartz prism, if the

bright part of the spectrum between B
and H (Fig. 8) be carefully shut off.

With feeble illumination its color appears

indigo blue, but with light of greater in-

tensity it is of a bluish gray tint (laven-

der). The ultra-violet rays thus ordin-

arily escape observation, because they pro-

duce a much feebler impression on the

human eye than the less refrangible rays

between B and II.

We already have learned to know that

there are rays which are still more re-

frangible than the violet, but which in the

ordinary mode of projecting the spectrum

are invisible; these are the ultra-violet

rays. They become capable of exciting

fluorescence, apparent in any solution, as

quinin or escul in, a substance contained in

the bark of the horse-chestnut. If sun-

light is used for such an examination,

the well-known l-'raunhofer lines appear

upon the bluish ground of the fluorescing

spectrum, not only from (i in H, but the

ultra-violet part appears filled with num-
erous lines, the most conspicuous of which

are indicated by the several letters L to

S (Fig. 8). That these lines, like the

ordinary Fraunhofer lines, belong prop-

erly to solar light and do not depend

upon any action of the fluorescing sub-

stance is evident from the circumstance

that with the electric arc ligbj they are no

more apparent in the ultra-violet than in

the other colors, and. further, because the

same lines are seen in the solar spectrum,

whatever may be the fluorescing sub-

stance under exaniinaf ion.

An explanation is thus afforded why
such a solution as esculin or quinin is

colorless when seen by transmitted light,

for its absorbs only the feebly luminous

violet, and the light that has passed thru

it still appears white, and is not rendered

materially fainter.

If the solar spectrum be thrown in the

above-mentioned manner upon the iluid,

its fluorescing part everywhere exhibits

the same bluish shimmer; and spectro-

scopic examination shows that this bluish

light has always the same composition,

whether it is excited by the G rays, or by

the H rays, or by the ultra-violet rays,

and that it is formed of a mixture of red,

orange, yellow, green and blue. It is

thus seen that the different kinds of homo-

geneous light, so far as they are generally

effective, produce compound fluorescent

light of identical composition, the constit-

uents of which, nevertheless, are collec-

tively less refrangible than, or are at most

equally refrangible with, the exciting

ravs.
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Among other fluorescing bodies may be

mentioned the slightly yellow petroleum,

with bluish fluorescence, the yellow solu-

tion of tumeric with green, and the bright

yellow glass containing uranium, which

iluoresces with beautiful bright green flu-

orescence, platino-cyanid of barium,

Willemite, and a host of others. Thomas
A. Edison has examined over one thou-

sand such materials and myself several

hundred, both of a liquid character and

in dry state. It admits of very easy dem-

onstration that in these bodies also it is

the more refrangible rays that call forth

lluorescence. For, if we illuminate them

with light which lias passed thru a red

glass, no trace of fluorescence is visible.

But if the red be exchanged for a blue

glass, the fluorescence becomes as strongly

marked as with the direct solar light. A
remarkable phenomenon is presented in

the splendid light green light which is

emitted by uranium glass under the ac-

tion of blue illumination. The highest

class of fluorescent exhibition can be got-

ten when the electric arc light is screened

over with blue glass. This exhibit I have

often showed to scientific men and my
own colleagues, with much admiration

on their part.

The highly refrangible rays which pos-

sess in so high a degree the power of ex-

citing fluorescence, are contained in a

large proportion in the light emitted by

a Geissler tube filled with rarified nitro-

gen, or by the ordinary air. In order to

expose fluorescing fluids to the influence

of this light, the arrangement represented

in Fig. 10 may be employed with advan-

tage. A narrower tube is surrounded by

a wider glass tube, into which the fluid is

introduced by a side opening, and is then

closed. Another form of Geissler tube

is represented in Fig. 11, which contains

in its interior a number of hollow spheres

composed of uranium glass. Where a

beam of reddish ultra-violet nitrogen light

transverses the tube, the uranium glass

balls show with a beautiful bright green

fluorescent light. The electric light, pass-

ing between the carbon points, is rich in

rays of high refraugibility
;

indeed, the

ultra-violet end of its spectrum reaches

even farther than that of the solar spec-

trum. In the light of the magnesium

lamp the ultra-violet ray6 are also abun-

dant, and it has also been shown that in

the Welsbach light a large quantity ex-

ists. These sources of light are, therefore,

particularly well adapted to produce fluor-

escence> while gas, candle light and the

incandescent electric lamps are nearly in-

operative on account of the small amount

of the more refrangible rays they con-

tain.

It would, nevertheless, be incorrect to

infer from the above facts that the more

refrangible rays exclusively are capable

of exciting fluorescence. An alcoholic so-

lution of naphthaline red in ordinary day-

light fluorsces with orange-yellow tints,

whose unusual brilliancy will serve to

demonstrate that even the lesser refrangi-

ble rays are capable of producing this ef-

fect. In fact, if the spectrum be projected

upon the glass cell containing the fluids

(Fig. 9), the yellow fluorescent light

will be seen to commence at a point in-

termediate to C and D, and therefore still

in the red, and to extend over the whole

remaining spectrum, as far as the ultra-

violet. The strongest fluorescence by far

is shown behind the D in the greenish-yel-

low rays. It then again diminishes and

becomes a second time more marked be-

tween E and B ; thence onw7ard, the fluor-

escence becomes fainter, then increases

again in the violet, and gradually van-

ishes in the ultra-violet. In naphthaline

red, therefore, there are rays of lower re-

frangibility, namely, the green-yellow

rays behind the D, by which its fluores-

cence is most powerfully excited.

(To be continued.)
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Principles of Electro=Therap>v

BY H. PRESTON PRATT, M. D.

CHICAGO. ILL.

The discovery and study of the Roent-

gen ray and radium has thrown more

light on and gives us a better idea and

conception of the constitution of matter

than all other experiments and discov-

eries put together since the time of Gilbert.

It lias assisted us materially in the study

and development of electro therapy. It

has developed the electron theory, which

gives us clearer conception of the rela-

tionship of electricity to matter, thereby

partially explaining the association

theory.

Faraday believed that there was no flow

of currents over the wire but that motion

was imparted to the polarized molecules

of the conductor. Berzelius after him

classified fifty-six of the eighty odd ele-

ments in relation to their electrical ac-

tivity, he believing that every molecule

was a magnet or the equivalent of one.

In this classified list, oxygen was con-

sidered the strongest electro-negative

while potassium was the strongest electro-

positive.

The one fluid theory w as first suggested

by Sir William Watson and afterward

elaborated by Dr. Benjamin Franklin.

Shortly afterward followed the two-fluid

theory of Robert Symmer. Lodge suggest-

gested that all matter consists of two kinds

of electricity, a positive and a negative

charge interwoven ahd composing what is

known as the ether.

The number of theories advanced are

as numerous as the letters of the alpha-

bet. So far no theory has thrown much
light on the subject. All physicists up to

the electronic epoch seem to agree that all

electrical conditions of the atoms are

transitory. None so far believed the

charge to be stationary.

In review of the work of Faraday, Ber-

zelius and others, the writer can see a

chain of evidence which would lead up

to the electron theory. First, Faraday be-

lieved that all matter over which elec-

tricity passed became polarized. Second,

Berzelius believed that every molecule

was a magnet or the equivalent of one,

and he went so far as to classify fifty-six

of the eighty odd elements in accordance

with their electrical activity. Third, J. J.

Thompson believed that all elements were

built up of corpuscles or electrons.

Fourth, Dr. Oliver Lodge says these cor-

puscles constitute electricity. J. J.

Thompson claims that an atom of hy-

drogen is composed of seven hundred neg-

ative electrons. He was unable to detect

positive ones, and to determine the num-

ber of electrons composing an atom of

any element he simply multiplied the

atomic weight of the element by seven

hundred.

Professor Rutherford claims to have

found the long looked-for positive elec-

trons, and that they are much larger than

•Read before the American Electro Medical Society,
Chicago. December i, 2, 1903.
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the negative ones and also that they

travel at a much less rate of speed. In

almost all of the experiments endeavoring

to demonstrate the electron theory, the

Ethumkorff coil or a static machine, vacuum

tubes and magnets were used. So far it

would seem to an ordinary observer that

from the following up of the early experi-

ments and the opinions expressed of the

above physicists that there are in fact two

kinds of electricity, every element assumes

one or the other polarity. Tn other words

oxygen carries a negative charge anrl

potassium a positive one, but no one

assumes that it was possible for each ele-

ment to carry both signs.

The writer has made both electro-

scopic and electro magnetic tests which

suggest that possibly oxygen, while it pre-

sents on its exterior surface a negative

charge, at or near its center carries a pos-

itive one, and the reverse condition in the

case of potassium.

Careful experiment with the pith ball

or the Faraday bag suggest that while the

outer surface of both are of one polarity

the inner surfaces or centers are of the

opposite sign.

It seems to the writer that there is one

valid reason for us to assume that elec-

tricity is the essential or fundamental

unit so far as the elements are concerned,

and that is the fact that their atomic

weights ne'ver vary.

This is also true of the molecular

weight which is the sum of the atomic

weights. The reason for this, according

to the writer's way of thinking, is : First,

that all atoms are built up of electrical

units (electrons) having both signs; sec-

ond, that all atoms are influenced accord-

ing to their polarity ; third, that in ob-

taining the atomic weights, gravity, which

is purely an electrical phenomenon, ex-

erts its polar influence on the elements

being weighed, the same as one mass or

magnet would influence another.

The writer is of the opinion that phy-

sicists may yet demonstrate that the nega-

tive charged electrons may, like the ele-

ment oxygen, or the negatively charged

pith balls, contain a positive charge, while

the newly discovered positive electrons,

as in the case of potassium, has also its

negative sign. This recalls a belief ad-

vanced by Prout many years ago, that

there is only one element in the universe,-

and that was hydrogen, which according

•to the above theory would be composed of

about seven hundred of these corpuscles

or electrons. That is to say an increase

of the number of electrons would consti-

tute a different kind of atom.

The discovery of radium in the opinio

of some physicists has placed a difforen

aspect on the electron theory. For in-

stance, radium when highly active sends

out light impulses resembling shootin

stars.

It is the opinion of some physicist

that this condition of affairs will con

tinue uninterrupted without any apparent

loss, while others say that radium will de-

teriorate in time. It is a well known fac

that the sun throws out its force, produc-

ing ionic changes in mother earth and the

surrounding atmosphere. These rays are

constantly changing the position of the

elementary structures in nature, so that

while oxygen is stored up in the plants in

day time it is given off at night, follow-

ing the principle of a storage battery.

A simple storage battery consists of two

sheets of lead oxide (PbO) immersed in

a solution of sulfuric acid and water.

After the battery has been charged the

positive plate is reduced to spongy lead

(Pb) while the negative plate is changed

to peroxid (Pb0 2 ). When the battery is

discharged the negative plate is reduced

to oxid of lead (PbO). The other atoms
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of oxygon pass over to the positive plate,

forming lead oxid, the same ;is before the

battery was charged. The principle is

very simple—during the process of charg-

ing the atom of oxygen is driven off from

the positive plate to the negative and will

remain there as long as the charging

encrgv continues, after which it is eager

to got. back again. When it does the bat-

tery is discharged. This is due to differ-

ence of the electrical pull.

It is the writer's opinion that the same

thing takes place in the case of radium.

It is affected by the sun rays in the same

manner as the oxygen in the storage bat-

tery, its activity depends upon the elec-

trical pull. Radium loses its activity the

same as the storage battery does its

charge, and its quick recovery is due

perhaps to the sun rays storing up more

energy—the same as with the storage bat-

tery while being charged.

I think in summing up this part of the

subject another feature must be taken

into consideration : It is yet to be deter-

mined what part the law of harmony

plays in Nature's great laboratory, its

measured time, valency and color.

Making the allowance for the differ-

ences in the crude apparatuses used for

experimental demonstration. I think we

|
arc justified in assuming that each elec-

tron is an electrical unit, representing

both signs, and that an accumulation and

arrangement of these units in -relation to

; their signs constitute the atoms, that the

j

atomic weight would represent in a meas-

1 lire the constancy of the force, and that all

lehemical changes are due to the differ-

i ence in the electrical pull between the ele-

i ments. It may be possible that the num-

ber of corpuscles or electrons hitched up

in measured time gives to the atoms their

existence as well as color.

The above was pointed out by the writer

in an article published in the Alkaloid

Clinic of November, 188!), entitled "Elec-

tricity as an Antiseptic," and I am still

of the opinion that these electrons form

harmonic groups and that the number of

octaves in the group or chain determine

the nature of the element.

The human body is composed chiefly

of fifteen of the eighty odd elements as

follows: Carbon, hydrogen, oxygen, ni-

trogen, sulfur, phosphorus, chlorin, iodin,

tluorin. silicon, potassium, sodium, cal-

cium, magnesium, iron. According to

J. J. Thompson.

An atom of carbon is composed of 8,400

electrons.

An atom of hydrogen is composed of

700 electrons.

An atom of oxygen is composed of

11,200 electrons.

An atom of nitrogen is composed of 9,-

800 electrons.

An atom of sulfur is composed of

22,400 electrons.

An atom of phosphorus is composed of

21,700 electrons.

An atom of chlorin is composed of

24,850 electrons.

An atom of iodin is composed of 88,900

electrons.

An atom of fluorin is composed of

13,300 electrons.

An atom of silicon is composed of

19,600 electrons.

An atom of potassium is composed of

27,300 electrons.

An atom of sodium is composed of

Hi,000 electrons.

An atom of calcium is composed of

28,000 electrons.

An atom of magnesium is composed of

16,800 electrons.

An atom of iron is composed of 36,200

electrons.

The most important salts of the body

are as follows (each molecule containing

a definite number of electrons) :
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1 . Sodium chlorid, composed of 40,950

electrons.

2. Potassium chlorid, composed of

52,150 electrons.

3. Sodium carbonate, composed of

74,200 electrons.

4. Sodium bicarbonate, composed of

58,800 electrons.

5. Potassium phosphate, composed of

148,400 electrons.

G. Neutral calcium carbonate, com-

posed of 70,000 electrons.

7. Acid calcium, composed of 113,400

electrons.

8. Neutral calcium phosphate, com-

posed of 239,000 electrons.

9. Acid calcium phosphate, composed

of 95,200 electrons.

10. Magnesium carbonate, composed of

58,800 electrons.

11. Magnesium phosphate, composed of

183,900 electrons.

12. Potassium carbonate, composed of

96,600 electrons.

13. Sodium phosphate, composed of

114,800 electrons.

14. Potassium sulfate, composed of

21,800 electrons.

15. Magnesium sulfate, composed of

106,400 electrons.

16. Calcium fluorid, composed of 145,-

000 electrons.

17. Carbohydrates, composed of 126,-

000 electrons.

18. Fats, composed of 159,600 elec-

trons.

19. Proteids, composed of 11,959,500

electrons.
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When a direct current is applied to the

body, before electrolysis or dissociation

takes place, millions of electrons or elec-

trical units are set in motion, endeavor-

ing to disentangle the electrons compris-

ing the individual atoms from each group

of atoms. When this is accomplished the

freed ions pass in the direction of the

path of least resistance. If it is tha

anions they pass on the direction of the

lines of force or down stream, if the

kations they pass in the opposite direc-

tion or up stream. These freed ions are

influenced according to their polarity and

pass in the direction of the path of least

resistance. According to the writer'*

conception these electrons are electrical

units having a plus and minus sign, and

hitched up in closed chains and are keyed

to a definite note, that note giving to the

atom its color.

Before electrolysis can ensue it will bej

necessary to change the rythm of oscilla-

tion of the individual chains of electrons

comprising the atoms, thereby freeing the

ions, which pass in the direction of the

least resistance or strongest electrical pull.

All changes in the tissue when elec-

tricity is applied are normally physiologi-

cal; certain atoms or group of atoms com-

prising the tissue are influenced much

more readily with a definite potential and

rate of oscillation, while others are not

apparently affected, and vice versa.

In electro therapy if you want to work

miracles study your apparatus for vary-

ing the potentiality and oscillation of the

various currents.



The Medico Legal Value of the Roentgen Rays.

in M I II I!AN K. KASSAMAX.

PHILADELPHIA, PA.

That the skiagram, in forensic medi-

cine, has distinct uses and value is a fact

that has for some time been known both

to the medical and legal professions. As

time glides onward we shall observe that

the skiagram, "the exact picture of the

true state of affairs," will replace in the

majority of accident cases the ordinary

witnesses; the court and jury arriving

at a decision either for plaintiff or defend-

ant in less than half the time previously

required.

During the past several years I have

been privileged to produce skiagrams both

for lawyers and physicians, and in quite

a number of instances I have in connec-

tion with them given expert testimony.

Especially is this true of the skiagram

and confirmatory testimony in connection

with railroad damage suits. As a result

of this I feel that my experience has been

more than sufficient to enable me to de-

liver a few remarks in this special line

of work concerning the uses and value of

the Rontgen rays in forensic medicine.

Space and time will, unfortunately, not

permit me to detail the interesting and

puzzling cases for which I made skia-

grams and delivered expert testimony, but

what I can do will be to review a few

facts and give several hints gleaned from

experience, which may be of value in con-

nection with this method of diagnosis.

That is is now considered advantageous

to admit skiagraphic evidence into court

is shown by the fact that the judges of

advancing courts have permitted and even

encouraged their use in addition to wit-

ness testimony in damage suits and even

in other cases. This is true of all the

courts in the eastern and middle states,

with one or two exceptions. Judges, at-

torneys and jurists today do not care to

have cases "hang on," but are very anxious

to have all evidence handed in as soon

as possible and the cases cleared up in as

short a time as may be convenient. Pho-

tographs of accidents, convicts, etc., micro-

scopic evidence, and many other scientific

helps, are admitted into the various

courts
;
why should the skiagram be ex-

cluded ? Is there any reason for such rul-

ings as were formerly made? Most de-

cidedly not. There is not one fact offered

today that is opposed to the uses of the

skiagram in connection with court work

—

with, however, one condition, that it be

produced by a person who is an expert in

this line of work and not a novice.

The correctly produced skiagram is re-

liable, and when so produced can only

illustrate the true state of affairs. It is,

however, to be remembered that in order

that a picture may be considered reliable,

it must have been produced by a person

who has had sufficient experience and as

a result is skilled in the art of skiagraphy.

The question as to who shall consider a

skiagram as reliable evidence can in

court only be decided by a person who is

an expert in this particular work. A
short time ago I was called as expert wit-

ness in a damage case against a railroad

company and the question of a skiagram's

reliability can best be illustrated by stat-

ing the facts of the case in question. Mr.

H met with an accident and as a re-

sult brot suit against the railroad com-

pany, the plaintiff claiming heavy dam-

ages as a result of long-continued suffer-

ing and annoyance. The defendant com-

pany requested me to make a "picture"

(skiagram) of the plaintiff's case, which

the latter refused to permit, whereupon
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the former would have made settlement.

The plaintiff, however, had a skiagram

made and was under the impression that

he was in perfect readiness to battle with

the defendant's x-ray expert. The case

arrived at court and the facts laid before

the jury and the judge by both sides.

The plaintiff's skiagram was admitted as

evidence by the judge into the court, and

upon careful examination by me I de-

cided that the photograph was unreliable

in all respects. In the first place it had

been made by a person who was not a

physician (his occupation being salesman

of x-ray instruments), at the same time

the party in question had no experience

in x-ray work (he having made only about

a dozen attempts at skiagraphing various

parts of the human body), a fact which he

early admitted while on the witness stand.

These facts alone would have rendered the

photograph unreliable, but what is per-

haps of more importance, dark lines were

pointed out by the plaintiff's surgeon as

"fracture lines"—at this time being "lines

of callus," as he claimed. The "experts"

in question had never seen four spine

cases, which I made them admit when

my time on the witness stand had come.

What he claimed to be a shadow of callus

I proved to the judge, attorneys and jury-

men to be nothing more than the shadow

of a spinous process—in fact the picture

on very close examination showed five or

six such supposed "fracture lines" which

were nothing more than the shadows cast

by the spinous processes of the respective

vertibrae. This thus illustrates the fact

that a skiagram may be unreliable, and

should never be permitted to be entered

as testimony until passed upon by a per-

son whose expert competence is generally

known.

From the foregoing points it may be

observed that a skiagram in medico-legal

cases is practically of no authoritative

value unless it has been produced by an

expert. Again, it is very largely useless

unless its value and exactitude are ex-

plained by either a surgeon or physician

to the court. Its correctness can only be

certified to by a person who is no other

than an x-ray expert. The better way is

for the expert who produced the skiagram

to do the expert testifying, and never

should an expert witness testify to a skia-

gram that has been made by an electrician

or other non-medical man.

The value of a skiagram in medico-legal

cases may be subdivided into the follow-

ing headings: (1) The relation of a skia-

gram to the physician in making his diag-

nosis is of the utmost importance. A cor-

rect skiagram gives a proper diagnosis so

that the attending physician or surgeon

can treat said case or cases intelligently

from the very beginning; the progres- of

reparation or cure can also be closely

watched as time advances, so that the pro-

fessional man can save himself from mal-

practice suits. I earnestly urge every phy-

sician to early have a skiagram taken of

an accident, or other case, i. e. before any

treatment has been resorted to, and a sec-

ord skiagram after treatment has been

instituted. Such records will protect the

attending physician against any attempts

at suits for damages in or out of court.

(2) The value of a properly taken

skiagram to the judge, attorneys and

jurymen is indeed so great as to leave

the proceedings of an accident damag

suit in darkness when no such evi-

dence can be submitted. The time of

such suit is greatly lengthened without

such and, besides the expenses of the court

are increased as such a suit "hangs on,"

a state of affairs that can be diminished

when the time of trial is shortened as

much as possible. When discussing the

nature of an accident case, of necessity

terms must be used which are of no mean-



No. i) MEDICO LEGAL VALUE OF X RA YS—KASSABIAN. 41

ing to the usual run of jurymen, and in

some cases to judges and attorneys. So

when sornething tangible, as a skiagram,

for instance, is submitted the jurymen,

etc., will more readily understand and

in the majority of cases the time of trial

will be materially shortened.

The Kontgen rays show all kinds of

fractures, no matter where located, with

one or two exceptions, they being the base

of the skull and fractures of certain por-

tions of the vertibrae. The presence of

a fracture can most decidedly be revealed

in all other parts of the human body.

Today we can show the exact structure of

the bones, ligaments and tendons by means

of the x-rays, and when fractures are pres-

ent and are not reported by the skiag-

rapher, incompetence can be proclaimed.

Callus formation is in the majority of

instances visible in the healing of a frac-

ture, especially so when a proper technique

is employed. The time necessary for the

formation of callus depends upon the seat

of the fracture, upon the age of the pa-

tient, upon his health, mode of treatment,

etc. At any rate the repair of a fracture

can be watched by the frequent produc-*

tion of skiagrams of the injured seat. An
old fracture can be determined by the

presence of callus, also a skiagram will

reveal the fact whether or no the union is

firm or false—whether the fracture has

been united or not. By this means an

epiphyseal separation may also be differ-

entiated from an ordinary fracture, the

former being more serious than the lat-

ter, thus affording more room for legal

entanglements.

Dislocations can only be absolutely cor-

rectly diagnosed in early stages by means

of the x-rays, the difficulty so experienced

heing due to excessive swelling, pain when

examining by ordinary means, etc. When
complicated by fracture a skiagram will

be the only means of an absolutely correct

diagnosis. Reduction of dislocation as

also of fracture can only be confirmed by

this means of examination.

Foreign Bodies—These often remain

undiagnosed, subsequently causing serious

involvements. Thus when ascertained by

this means dangerous probing has been

avoided and the liabilty to infection has

become nil.

Diseases of Bones are only diagnosed

with absolute certainty by means of the

x-rays.

Diseases of Heart and Lungs.—Certain

diseases of these organs can only be diag-

nosed absolutely by means of the x-rays.

Thus in a case of enlarged glands which

gave rise to aphonia it was proved that

there was no destruction of the true vocal

cord, as the opposing side in a legal con-

troversy had claimed.

Deformities.—The majority of legal

cases belong to this class. The skiagram

of fl Horoscope reveals the actual degree

of deformity of the osseous structures. If

careful technic is employed there will be

no resulting distortion or exaggeration of

the true state of affairs. The question is

often asked, "Could deformity have been

avoided ?" The answer to this may be

as follows : The deformity is perhaps due

to the fact that the physician did not

know how to diagnose, and as a result

properly treat, the case, and the deformity

may have been due to the patient disobey-

ing orders given by the surgeon or phy-

sician. Deformities in some instances

will result no matter what care the physi-

cian and patient may take; in such cases

it is .always advisable to so inform the

patient as early as possible. The attend-

ing physician, if afterward the latest,

up-to-date, improved treatment has been

employed, may be found by court to not

be liable.

Functional Disability/.—This does not

bear a definite relation with the degree of
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deformity, as in certain cases there is

great deformity with little or no func-

tional disability and vice versa. The im-

portant feature to be considered is wheth-

er or no the disability is temporary or

permanent; if ankvlosed is it true or

false ? The x-rays here again are the only

means whereby an absolutely correct diag-

nosis can be made and an answer offered

to tbe above.

POINTS ON THE TECHNIQUE OF MEDICO-

LEGAL SKIAGRAPHY.

The technique in these cases docs not

vary greatly from that in any x-ray exam-

ination, except that especial care should

be taken to have good, clear negatives.

It is most important to have a detailed re-

port of the case, as to the time after the

accident, course of treatment, and physi-

cal signs of the accident. Examine care-

fully first with the closed (inoroscope, in

a darkened room, so that the patient him-

self, or his attendants, may not see the

result of the examination. Place the

plate in position, in the presence of wit-

nesses, and have a distinguishing mark

upon it, such as a key or ring, for purpose

of identification. Keep record of such

details as the time of exposure, "distance

of the Crookes tube, position of the tube

and part, etc. Take negatives from dif-

ferent points of view, and if possible take

the injured and normal parts upon the

same plate, for the purpose of comparison.

INTERPRETATION.

Now study the negative, provided it is

satisfactory as to technique. Compare

with previous negatives you have taken

of the same part of the body and also with

the corresponding normal part of the same

person, being careful, however, to a°cer-

tain whether the supposed normal purt

has ever been the seat of a fracture.

Print several copies, light and dark, so

you can choose the print that show? the

condition the clearer. W rite on the nega-

tive the names of the bones and try to

make the picture intelligible to any one

who examines it. Also make a tracing

on the card, which will facilitate a proper

understanding of the picture to untrained

eyes. Having now made a positive diag-

nosis, write your expert diagnosis in a

clear manner. An x-ray diagnosis will

carry more weight in court if made by a

physician, than if made by a man who
is merely a photographer or a manufac-

turer of x-ray apparatus.

When called to court as an expert wit-

ness in a medico-legal case, it is impor-

tant for the x-ray diagnostician to prepare

himself carefully on the anatomy and

pathology of the parts, to take with him
negatives and prints of his x-ray examina-

tion, together with a set of bones of the

part under consideration. When on the

witness stand, he should be careful and

accurate as to his statements, remember-

ing the opposing party may also have

an expert witness who would be likely

to dispute his statements.

I can not do better in conclusion than

• quote the sensible, manly advice given by

Sir William Blizard, of London. He
says, "Be the plainest of men in the world

in a court of justice. Never harbor a

thot that if you do not appear positive

you must appear little and mean. Give

your evidence in as concise, plain and yet

clear a manner as possible. Be intelli-

gent, candid and just, but never aim at

appearing unnecessarily scientific. State

all the sources from and by which you

have gained your information. If you

can, make your evidence a self-evident

truth. Thus, tho the court may at the

time have a mean opinion of your judg-

ment, they must deem you an honest man.

Never be dogmatic or set yourself up for

judge or jury. Take no side whatever

but be impartial and you will be honest/'
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In conclusion aga'n, I desire to s;i\ thai

I am of the belief that this distinguished

body realizes the importance of x-rays in

forensic medicine, having already been of

great aid in diagnosing and deciding com-

plicated legal eases appearing before the

courts.

By hearty co-operation of both the legal

and medical men in the future, the x-ray

diagnoses will furnish the most scientific

and unerring evidence in obscure cases.

A Novel System of Wireless Telegraphy.

Last year some beautiful experiments

in wireless telephony were made by Herr
E. Huhmer on the Wannsee Lake, near

Berlin, which were continued with in-

creasing success in the course of the sum-
mer. Now the inventor has applied his

process to optical telegraphy, and the Sie-

mens & Schuckert Works are just now
bringing out these novel wireless telegraph

apparatus.

In optical telegraphy the rays issuing

from a projector are, as a rule, intercepted

at given intervals so as to form luminous

flashes, succeeding one another more or

less rapidly. In the Buhmer telegraph

system, on the contrary, the so-called

speaking arcs are utilized by superposing

on the continuous current circuit of the

lamp placed at the sending station in the

focus of a projector, a continuous current

rapidly broken by means of a mechanical

interrupter, the opening and closing being

performed by a Morse key in accordance

with ordinary Morse signals. At each

closing of the telegraph key the super-

posed and frequently interrupted contin-

uous current will modify the luminous
intensity emanating from the electric arc,

giving rise to luminous oscillations which
are projected toward the receiving station.

If all the conditions be so arranged that

the luminous intensity of the lamp is

maintained constant, this process will en-

>uiv not only a more mpid handling of

telegrams, but will permit, at the same
time, of keeping the latter strictly secret,

as the human eye, incapable of discern-

ing more than ten luminous alternations

per second, will get the impression of a

continuous beam, on account of the rapid-

ity with which the luminous oscillations

of the transmitting station will succeed

each other.

The receiving station is arranged in a

way analogous to those of optical tele-

phony, comprising two telephones and one

parabolic reflector, in the focus of which

the selenium cell is placed. The lumi-

nous oscillations of the transmitting sta-

tion are perceived in the telephone of the

receiving station by means of the selenium

cell as humming intermittent sounds, con-

stituting acoustical and directly perceived

Morse signals. The pitch of the sound

will depend on the frequency of the inter-

rupter. Whereas in transmitting speech

uncertainties are possible on account of

the different acoustical intensities of the

different vowels, the same sounds are heard

here for more or less prolonged intervals.

It has, therefore, been possible to ensure

perfectly clear transmissions of signals in

atmospheric conditions which would have

rendered difficult the transmission of

speech. The beginning of a communica-
tion is indicated by a bell, operated by the

selenium cell without the agency of any
wire connecting it with the transmitting

station.

The satisfactory results of the experi-

ments so far made go to show that this

system of optical telegraphy, like the an-

alogous system of optical telephony, will

be used to special advantage in the case

of transmissions over brief distances. It

will, therefore, be especially suitable for

military and navaJ purposes.

—

Electrical

Review.



Dangers to the X=Ray Operator.*

BY JOHN T. PITKIN. M. D.

BUFFALO, N. Y.

(Continued from page u
)

The outside of such tubes becomes

rapidly covered with dust and carbon,

they are enveloped in a strong high-

tension magnetic field which electrically

charges all objects in the neighborhood

;

such tubes emit rays of an extreme de-

gree of penetration. The relative danger

of these tubes will change when we have

stronger exciting apparatus. The latent

capacity of the softer tubes has (prob-

ably) as yet never been utilized. The

length of spark a given tube can back up

is not mentioned, because the solidity

and thickness of a spark are more essen-

tial to the efficient operation of a tube

than its length—at least this has been

my experience.

Chapter II.

For purposes of study let us divide the

action of the rays of Roentgen upon the

operator into four arbitrary stages.

(1) Preparatory stage, or stage of first

impressions.

(2) Premonitory, or threatening stage.

(3) Stage of inflammation and disin-

tegration.

(4) Stage of chronic skin diseases, etc.

Preparatory Stage, or stage of first im-

pressions.—As you are all well aware, the

operator receives no warning from the

tube, experiences no sensations while being

injured. After a time there is a little

change of color of his hands and face,

which he may erroneously attribute to the

action of the solar rays.

"His face is like the tan."

A few papules or pustules, with itching

here and there, or bran-like scales, appar-

*Kead before the American Roentgen Kay Society,
University of Pa., Dec. 9, 10, 1903.

ently a local skin trouble (prurigo, acne

or pruritus), a little swelling of the

hands and features from circulatory dis-

turbance, the falling out of his hair, at-

tributed to senility, when in reality these

are caused by the Roentgen rays, which

are rendering the integument more and

more susceptible to their action. Sue

symptoms should be looked upon as har

bingers of an impending storm.

During a long period of increasing sus-

ceptibility the operator may imagine him
self an x-ray immune, as if by some spe

cial dispensation he, like Shadrach, Mes

hack and Abednego, can walk in the fier

furnace (of the x-ray field) and not b

burned.

Premonitory or Threatening Stage.

The symptoms of this stage are itching,

warmth, local diaforesis, a mild sebor

rhea, partial anesthesia, luxuriant o

deciduous hair (in hirsute people th

shedding of the hair may be the first in

dication of the rays' effects), cutis ansorin"

(goose skin), very small shot-like bodie

in the cuticle, a glossy appearance of th

parts as if they had been varnished, edem

atous swelling of the subcutaneous cellu

lar tissue, causing the hands and face t

become puffy, as they do in Bright's dis

ease, rendering the fingers and palm of

the hand stiff and awkward, effacin

anatomical markings, and giving a general

rotundity of contour. Punctate red spots,

few and scattered (discrete) or many and

close together (confluent), in groups, or

patches diffuse ; some are raised, others on

a level with the surface. They may cause

the skin to become as rough as the sur-

face of a nutmeg grater. Some of the

minute elevations may be colorless, and

can be best seen by looking at the parts
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obliquely; they can .also be discerned by

careful palpation; then' s a (lushed look

to the skin about them.

Discoloration of the skin may he red,

reddish blue, yellow, brown, or black.

The first two colors may or may not dis-

appear: the others always remain, on

pressure. Pigmented portions of the body

are especially affected by pigmentation.

The same is true of very dark individuals.

It is by keeping diseased parts of the

patients who have malignant ailments in

this stage of irritability, edema, tanning,

or redness, and partial anesthesia, that

the greatest number of cures can be ef-

fected. From this stage the operator may
recover, with or without desquamation.

(Exclusion of all forms of actinic rays, a

good sweating of the parts, and crowding

all the other envmctories will help to re-

store the parts.) Otherwise, as the result

of further exposure an operation or an ac-

cident such as a cut or blow to the irri-

tated parts, the process will slowly and

insidiously merge into the stage of chronic

inflammation with its ''cardinal signs,

calor, dolor, ruber, tumor and functio

lessae."

Stage of Inflammation and Disintegra-

tion.—The pathognomonic symptoms of

x-ray inflammation, as experienced by my-

self after seven years' exposure in the

x-ray field, were extreme itching, with

constant desire to rub, scratch or dig into

the affected parts. If the itching of the

alleged seven years' itch could be crowded

into a few months' time it would not be

more aggravating. Eruptions, scarlatini-

forni rash, miliary papules, pustules and

vesicles came in successive crops. Thev

resulted from the more or less destructive

inflammatory involvement of the fol-

licles and their cellular elements. Like

thorns in the flesh, or other foreign bodies,

they were thrown off, leaving the skin

honeycombed with small ulcers oozing a

hyd ro-sei'ous discharge, alkaline in re-

ad mn. This discharge may be odorless

nr have a putrid smell, according to the

severity of the process. Some of the

hairs could be drawn from their pockets,

as if they had been loosened by electro-

lysis.

Exfoliation of the skin; fifty, a hun-

dred times, or more, the epidermis was

thrown off in scales of various size, shape

and consistency. In places slightly af-

fected the desquamation was scarlatini-

form, the disease painless. Where quite

severe the scales were at first thick and

macerated, pseudo-membranous. Late in

tin' disease the scales became desiccated

and appeared as they do in many forms of

skin disease. If the scales were torn away

the surface bled freely from the points of

their attachment.

Inflammatory mounds; where the proc-

ess is quite severe, but attacks circum-

scribed areas more severely than inter-

vening spaces, inflammatory mounds ap-

pear capped with a white membranous
patch. In time the patch breaks down,

leaving a ragged-edged crater-like open-

ing. A common position for these mounds
is over the articular surfaces, but they

may form upon the dorsum of the hand,

the fingers, and in other localities.

Extensive ulceration ; if the inflam-

matory process is severe, the eruptions,

small ulcers and mounds all become con-

fluent, the surface breaks down, forming

ulcerated excavations with a raised border.

Their central portion may be either naked

or covered with a thick whitish pseudo-

membrane. Under these conditions the

suffering is intense, the discharge sanious

and offensive.

Pain and Suffering.—For a description

of the pain and suffering, hyperesthesia

and paresthesia, no language, sacred or

profane, is adequate. The sting of the

honey-bee or the passage of a renal cal-
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cuius is painful enough but arc compara-

tive pleasures, because being paroxysmal

they have a time limitation. There is ex-

treme tenderness to the slightest touch;

hot and cold waves and flashes, warmth,

tingling, pricking, throbbing, stinging,

crawling, boring and burning sensations,

as if the parts were on fire and contained

bugs and other living things, and as if the

anatomical structures were being moved

from one position to another. All of these

sensations are proportionate to the depth

of the inflammatory process.

All forms of radiant energy, light, heat,

magnetism, ultra-violet rays, etc., in-

crease the suffering. The parts are irri-

tated by soap solutions or attempts to use

them for any purpose. The suffering is

also augmented if the affected members

are allowed to become dependent, hence

the afflicted operator holds his hands high

above his head, even sleeping with them in

that posture.

If the inflammation in his hands is se-

vere, muscular action will be temporarily

lost, the fingers immobile. He must be

dressed, undressed, and fed by attendants.

Healing of the Parts.—There are abor-

tive efforts of the parts to heal; they heal

over only to break down again, or, healing

in some places they break down in others.

No healthy scabs form over the ulcers, no

laudable pus, so-called, appears.

The formation of granulations and scar

flesh is defective, consequently the proc-

esses of repair are indolent, ineffectual,

requiring months to restore the parts.

Eventually the epithelial cells will

spread from the margin and islet over the

ulcerations, and the injured parts are thus

supplied with a thin investment. Muscu-

lar power returns. Wherever the hair is

restored, as it frequently is, it will re-

turn more vigorous.

Physiological rest, an elevated position,

exclusion from all forms of actinic rays,

the burning away of deciduous material

with dioxygen, the employment of for-

maldehyd, 10 per cent solution, as an anti-

septic wash, and a thick dressing of equal

parts of vaselin and powdered starch,

evacuation of pustules, and the wearing

of kid gloves for several months after the

acuteness of the attack has passed, will

afford considerable relief to the sufferer.

Dr, J'ol/nson, of Philadelphia, uses picric

acid ; Dr. Dunring, of the same city, em-

ploys the lead plaster. -

I quote the following, illustrating an

extreme degree of chronicity of x-ray in-

flammation, also showing how the oper-

ators who work with the most powerful

apparatus and the greatest number of

hours per day are usually the greatest suf-

ferers :

"Loxdon, August 6, 1903.— (Via Asso-

ciated Press.)—Two doctors belonging to

the London Hospital have been affected by

x-rays in a manner similar to that of the

assistant of Thomas A. Edison, and have

been compelled to abandon their work.

They were engaged for a long time in

making examinations of and manipulating

diseased parts while x-rays were directed

on the patients.

"When they began to suffer they tried

gloves, on the backs of which lead foil was

sewn, but these impeded the movements

of their hands and were discarded.

"One of the operators ceased operating

under the rays eighteen months ago, yet

his hands have improved little despite

constant treatment."

To return to my own ease, large red

blotches and acne pustules appeared on my
face and neck, with a burning sensation,

followed in time by desquamation and resti-

tution. The parts were left sensitive to

light, heat, etc., which for a time caused

them to redden and peel in furfuraeeous

scales. My left hand was much involved,

hundreds of minute abscesses formed upon
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primary attack improvement slowly but

surely continued in the newly formed skin,

the atropine changes remained the same

but the hypertrophic changes had dimin-

ished. The skin was more tolerant of all

forms of actinic rays. The vaselin and

starch dressing was still employed at

night, but the wearing of gloves during

the daytime was no longer necessary.

In the primary attack the right hand

was less severely affected than the left.

Tenderness extended up both arms into

the axilla. I suffered with malaise, daily

chill and fever (mild), headache, sore

throat (mild), nausea and vomiting (one

attack, quite severe), vertigo (mild), and

one attack of dyspnea (severe, but short),

probably from cardiac impairment of

function. There was a fine rash like that

of typhoid fever scattered over the entire

body.

Whether an attack of erysipelas, sus-

tained in both hands about twelve years

previous, predisposed me to x-ray inflam-

mation, modified its course or prevented

cancerous sequela, I am unable to deter-

mine; certain it is, the two diseases (x-ray

dermatitis and erysipelas) have many
symptoms in common.

the dorsum. The integument exfoliated

many times. The nail of the ring finger

came off, but was renewed. The nails of

all the digits, except the thumb, became

deformed, brittle and deficient in their

usual luster. The shape of the hand was

permanently changed, the rugae of the

skin, the ridges on the nails, the knuckles

and palmar arch are more prominent than

they were formerly. Yawning caused

muscular spasm of the fingers. Inflam-

matory mounds with their white caps and

crater-like openings came and went in the

usual dilatory manner.

Five months after the onset of the at-

tack the parts had healed, but were so

sensitive to the Roentgen rays that a fif-

teen seconds' exposure about one yard

from the tube in a strong, high tension

field caused a secondary dermatitis. The

period of incubation, usually from one to

two weeks, was reduced to as many days.

The secondary dermatitis cleared up sev-

eral large ugly patches of skin disease

left from the primary attack. This shows

that the x-light may in a measure prove

to be a remedy for its own indolent process

and sequela.

Eight months after the onset of the

Mild Case of X-Ray Dermatitis, showing scarlatiniform desquamation and pigmentation.

(Cut loaned by Dr. Pratt.)



Electro Therapy.

A Course o( TweDty-four Lessons under the auspices of the Chicago College ol X-Ray and Electro Therapeutics.

Lesson 9-STAT1C CURRENTS.

A static machine may be used to obtain

either direct or alternating currents. The

direct current is obtained from the large

brass balls (prime conductors) in front of

the machine. The circuit extends from

one of the prime conductors by means of

an insulated brass rod to the collecting

points on the inside of the glass case, from

which the charge is carried on the surfaces

of the rotating disks to the other collect-

ing points, and thence to the second brass

ball. Between the prime conductors the

circuit is completed by the sliding dis-

charging rods when these are in contact,

or partly by them and partly by the air.

The direction of the current may be

inferred from the appearance of the

spark between the discharging rods or at

any other place at which there is an air

gap in the circuit. If the two small

brass balls are well polished and are a

very little distance apart there is be-

tween them a violet streak of light with

a distinct white streak at each end of it.

At the anode or the positive pole the white

streak is longer than the other, or the

positive current passes from the longer

to the shorter white streak.

As the rods are drawn still further

apart there comes a point at which the

whiteness extends clear across between the

balls. The current at this stage is oscil-

lating; that is to say, each impulse of the

current is followed by rapid and rapidly

diminishing alternations of the current.

This current has polarity, but its direc-

tion can not be detected by the eye alone.

When the rods are drawn still further

apart the character of the spark again

changes. It is now a bluish white or vio-

let zigzag line, starting out from the

anode in a perfectly straight line for a

centimeter, more or less, then making

angles, and at the angles giving off fainter

bluish tree-like branches. Further on the

line may become hazy, or may disappear,

but it soon re-collects and forms a solid

and much whiter streak, which continues

nearly, but not quite, up to the kathode.

If the point of a stick be placed in the

path of the spark and close to the anode,

the current seems to prefer the stick to

the air for a pathway, and will follow the

stick for some distance when the point is

moved across its path. At the kathode

the current pays very little attention to

the stick. In this way the direction of

the current may be known even in the

oscillating stage. The oscillating current

is really the sum of a direct and an alter-

nating current.

When a wire, a chain, or any other con-

ductor is connected with one of the prime

conductors, and another wire to the other

prime conductor, these wires become part

of the circuit and the spark may be ob-

tained by bringing their extremities near

together. The principle is exactly the

same if a gaspipe or the ground takes the

place of one of the wires. A great deal

of what is said and written about "ground-

ing" one of the poles of a static machine

is nonsense.

When there is an air gap in the circuit,

of such a character that sparks are visible,

the static current is always intermittent.

The current becomes continuous, or nearly

so, when the circuit outside of the ma-

chine is entirely metallic, or when there

is a gap bordered by one or more metallic

points. The amperage of such a current

depends upon several factors : the number

and size of the revolving plates, their ar-

rangement, their speed, the electro-motive
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force the machine can maintain, leakage

at various points, ami. lastly, the resist-

ance of the outer part of the circuit. Of

these factors the only ones that*are under

the control of the operator with a given

machine are the speed of the plates and

the resistance of the outer circuit. Under

favorable conditions a good static machine

gives nearly one milliampere of current.

The current is diminished in proportion

Avith a diminution of the speed of the

machine. The current is also diminished

dn proportion to the resistance of the cir-

cuit. These remarks apply to the current

only when it is continuous or nearly so,

and are only approximately true for the

spark discharges.

The relative amount of current in the

•sparks may be inferred from their ap-

pearance. A spark whose current is

small looks thin and blue or violet, and

lias a strong tendency to split or branch.

When the current in each spark is greater

"the spark is thicker and whiter and is

more likely to form a single streak.

The alternating current is obtained

from the static machine by means of the

Leyden jar condensers. One of these is

-usually placed on each end of the shelf

in front of the machine. The brass knob

of the jar. which is in metallic connection

with its inner coat of tinfoil, is

connected with the nearest prime con-

ductor. Its outer coat is usually connected

to a binding post on the same shelf. To
these two binding posts the wires of the

electrodes are connected for treatment.

This secondary circuit, in which the two

Leyden jars are included, is sometimes re-

ferred to as the induced circuit. It in-

cludes the prime conductors and their

discharging rods, with the air gap between

them. The Leyden jars and the con-

ductors extending between their outer sur-

faces complete the circuit.

The electro-motive force of the sec-

ondary circuit is produced by the changes

in the potential of the prime conductors

when sparks are passing across the air

gap. When a spark begins, the resistance

of the air gap suddenly drops to nearly

zero. The potential of the prime con-

ductors also becomes zero, but immedi-

ately rises on account of the accumulating

charges due to the continued rotation of

the plates. When the potential has be-

come so great as to produce another spark

it again drops, and so on. When the po-

tential is high, say upon the positive pole,

a right-handed twist extends thru the

glass of the Leyden jar and into the

lower part of the circuit. At the same

time a left-handed twist extends thru the

glass of the other Leyden jar into the

lower part of the same circuit, there re-

enforcing the first. When the potential

drops, the elasticity of the glass causes

a reversed turn of these atomic chains.

The first turn being considered positive,

its reversal constitutes a negative cur-

rent. When the alternations of the cur-

rent thus induced in the secondary cir-

cuit are very rapid the current is nearly

sinusoidal. When the sparks are less fre-

quent, the electro-motive force of the

prime conductors rises slowly and drops

suddenly. The first induced current

(positive) has, therefore, much less elec-

tro-motive force, but longer duration than

the second. Under these conditions, if a

spark gap of sufficient size be made in the

lower part of the secondary circuit it may
be so adjusted that the positive current

fails to pass while the negative (reverse)

current succeeds. In this case the current

in the secondary circuit is direct, that is

to say, in one direction only.

When the resistance in the secondary

circuit is small in relation to the capacity

of the condensers, the current velocity

during the reversal becomes so great that

the elastic atoms in the glass are turned
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beyond the point of equilibrium and are

twisted in the opposite direction. Their

return produces a second positive current,

which again may swing too far and give

rise to a second negative current, etc.

In such a case we have in this circuit an

oscillating current resembling in char-

acter the more rapid high frequency cur-

rent.

These are all the currents which it is

possible tt> obtain from an ordinary static

machine without the use of additional

apparatus. Their applications will be de-

scribed in the next lesson.

Two Cases of Severe X-Ray Necrosis, Presenting Some
Unusual Features.

BY CLARENCE EDWARD SKINNER, M. D., LL. D., NEW HAVEN, CONN.

Read at the fourth annual convention of the American Roentgen Ray Society, at Philadelphia, Pa.,

December 9, 1903.

The unusual features about the first

case were

:

First, that the necrosis extended to a

depth of three-quarters of an inch by

actual measurement, and covered a sur-

face four inches in the vertical by eight

in the lateral diameter.

Second, the epithelial layer covering

the contiguous apparently healthy areas

peeled off two months after the last x-ray

exposure, leaving soft, pink, healthy

epithelium in its place. In the course of

three weeks this skin had become as deeply

browned as that which had peeled off,

altho no exposure to the rays had been

made in the meantime.

Third, the pain ceased when the necrotic

tissue had completely sloughed.

Fourth, the negative pole of the gal-

vanic current was used with satisfactory

results in accelerating the process of heal-

ing.

Fifth, an area of necrosis appeared five

months after the last x-ray application in

a region which had previously exhibited

no evidence that any injury had been in-

flicted.

Sixth, a dusting powder, consisting of

equal parts of anesthesine and talc was

entirely effective in controlling the pain

in the last mentioned area of ulceration.

The noticeable features in the second

case were

:

First, that subcutaneous effusions of

blood appeared in about two weeks in ad-

vance of necrosis in all the tissues which

were affected.

Second, profound erythema and struc-

tural modification appeared spontaneously

in the newly formed skin, covering the

apparently healthy areas contiguous to the

necrotic localities, and which had been

exposed by the exfoliation of that which

had been browned by the direct agency

of. the rays, altho this new skin had not

been exposed to the ray.

Third, the pain ceased as soon as the

necrotic tissue had completely separated.

Fourth, the negative pole of the gal-

vanic battery produced apparently no ef-

fect as far as accelerating the separation

of the slough was concerned, but its bene-

ficial influence upon the reparative process

was very noticeable after the tissue had

sloughed.

Fifth, an area of necrosis appeared six

months after the last x-ray application in

a region which had previously indicated



No. 2} X-RA V NECROSIS—SKINNER 51

no evidence that such injury had taken

place.

Sixth, the anesthesine and talc mixture

referred to in connection with the previ-

ous case aggravated the pain when used

in Case 2.

Dr. Skinner states the conclusions

which draws from these cases to be as

follows

:

First, the belief somewhat extensively

hold that a patient who "tans" well need

not fear a burn is demonstrated to be un-

tenable. Both of these patients tanned

readily and profoundly.

Second, the "tanning" and excessive

epithelial proliferation of the new skin

observed in Case 1, and the profound ery-

thema and structural changes of the new

skin observed in Case 2. all of which mod-

ifications obtained in tissues which had

developed months after exposures to the

rays had ceased, indicate that the physi-

ological action of x-light is not confined

to stimulant or destructive influence upon

tissues that already exist, but that it is

capable of modifying most profoundly

and more or less permanently the develop-

mental functions which control cell

growth. It is believed that this phase of

influence will be ascertained ultimately to

play no small part in the beneficial effect

exerted by the x-ray upon many cases of

malignant growth.

Third, the abrupt cessation of the sharp,

cutting pains simultaneously with the

final separation of the necrotic tissue

would point to direct irritation by the

ploughing mass of the distal ends of nerve

trunks supplying the affected parts as

their exciting cause, probably thru the

development of toxins by retrograde tis-

sue metamorphosis at the line of separa-

tion ; a neuralgia, in short, and which

would indicate extirpation of the necrotic

area by curettement or otherwise as a log-

ical management for x-ray dermatitis of

this degree.

Fourth, the accelerating influence of

the direct electrical current upon the

process of healing after the slough had

separated, noted in both cases, is signifi-

cant from a therapeutical standpoint.

The power of the negative pole of the di-

rect electrical current to hasten repair in

open sores of various sorts has long been

known to electro-therapeutists, but the

x-ray ulceration has exhibited a peculiarly

intense resistance to all ordinary measures

available for this purpose, and the knowl-

edge that we have in this modality an

effective curative agent even in this con-

dition constitutes a comforting thot. It

is probable that skin grafting will be

avoidable in many cases where galvanism

is available.

Fifth, the appearance of new areas of

necrosis in Case 1, five months, and in

Case 2, six months, after the last x-ray ex-

posure had been made, admits of three

hypotheses in the way of explanation. It

might have been due to a cumulative char-

acteristic of the ray, whereby the direct

effect of the exposure did not fully develop

until after these lapses of time ; it may

have been due to a modifying influence

exerted by the ray upon the developmental

functions of the cells involved, whereby

the younger generations of cells were un-

able to acquire the degree of vitality

necessary for the maintenance of tissue

integrity ; or it may have been the indi-

rect result of circulatory insufficiency

caused by an x-ray endarteritis obliterans

which had required this length of time for

its full development. None of these are

entirely satisfactory, however, and we

shall have to await the acquisition of a

fuller knowledge of the modus operandi

of x-ray effects before we can decisively

account for this and many other of its

vagaries.
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Sixth, the sedative effect of anesthesine

upon the pain in Ca6e 1, and its aggra-

vating influence in Case 2, illustrates the

statement frequently made, and the truth

of which is now pretty generally admitted,

that no two cases of x-ray pain can be de-

pended upon to react uniformly to the

same palliative agents. In no other con-

dition does there obtain so emphatic an

exemplification of the old adage that

"What's one man's meat is another man's

poison." Each case must be treated on

its own individual peculiarities, and usu-

ally the only way to ascertain the peculiari-

ties is to begin at one end of the list of

therapeutical agencies and apply them

successively until we find one that is

effective.

Seventh, the sudden and constant ap-

pearance of subcutaneous hemorrhage pre-

ceding the development of necrosis noted

in Case 2 is worthy of record, but I do

not at present comprehend its significance,

nor can I offer a satisfactory explanation.

The histories of these two cases consti-

tute a warning against exposing a patient

to the x-rays with even a moderate degree

of frequency thru long periods of time, no

matter how well they seem to bear them at

first. There are few conditions so preg-

nant with torture for the victim as a deep

x-ray dermatitis, and the risk of precipi-

tating such a disaster is only justifiable in

cases presenting an absolutely hopeless

prognosis under other methods of treat-

ment.

Notes.

Dr. H. Preston Pratt has just returned

from a trip to the Atlantic Coast. He

has secured a specimen of radium of high

radio activity for use in his x-ray lab-

oratory. He has also investigated the

latest forms of x-ray and electro-thera-

peutic apparatus, Finsen light, etc.

If any of our readers can supply one or more copies of

the X-Ray Journal for December 1902. and January and
February 1903, we shall be very glad to purchase them.

Electrical Typewriters.-The Blickens-

d erfor Typewriter Company, of Newcastle-

on-Tyne, is placing on the market an elec-

trical typewriter. At the back of, and

embodied in, the machine is a small mo-

tor which provides the printing power;

the slightest touch of the key is sufficient

to make the impression by electrical force

the instant the operator's fingers com-

plete the contact by touching the keys.



Suggestion in its Relation to Electrical Appliances.*

BY CHARLES GILBERT DAVIS, M. D., CHICAGO.

The egotism of the age in which we live

is monstrous. Jn our youth \vc read from

the pages of holy writ : "The wisdom of

this world is foolishness." It seems to

me, in taking a panoramic view of human
knowledge as presented to us today, it

would have heen far better had this truth

been more deeply impressed upon our

understanding.

For how little we know! Simply babes

gathering pebbles on the shore, laughing

at the waves making ripples in the sand,

but of the great ocean that lies beyond

knowing nothing.

For thousands of years philosophers

have attempted to solve the mystery of

life, but the great secret remains con-

cealed. And now in the dawn of the

twentieth century, after sifting the ac-

cumulated thot of all the generations that

have passed, psychologists, biologists and

eminent scientists tell us there are but

two things in existence, i. e., force and

consciousness.

Thru the process of growth which we

term evolution, consciousness has pushed

itself upward and outward, gradually en-

larging its recognition of the physical uni-

verse, and thru desire and auto-suggestion

developed certain organs of special sense,

i. e., hearing, seeing, smelling, tasting and

feeling; and perhaps others are to be

added later.

The highest expression of consciousness

we find on our own planet is man. Rea-

soning from analogy I should say that

man in his present condition is by no

means the highest expression of conscious

life. In all probability he is only an illus-

tration of an epoch which may be fol-

lowed by innumerable stages of develop-

•Read at the first annual meeting of the American
Electro-Medical Society, at Chicago, Dec. 2-3, 1903.

tnent continuing thru millions of years,

till ultimately tin conscious ego shall

stand radiant with perfection, and all

knowledge be intuitive. But in wisdom

he is still a child.

Thru these five windows—hearing, see-

ing, smelling, tasting and feeling— the

conscious ego looks out upon the surround-

ing universe. They are all that connect

him consciously with physical life. Thru

these windows he receives communica-

tions, and this is suggestion. Then in the

crucible of his own consciousness he medi-

tates upon the impressions received, ex-

ercises the will and expresses desire, and

this is auto-suggestion.

Thru these two channels, suggestion

and auto-suggestion, man has groped his

way upward from the elemental proto-

plasm, the "unicellular organism" and

the more complex forms of animal exist-

ence. Step by step it has conducted him

thru savagery, the cave life of the past,

the awful darkness of superstition and

ignorance, and led him gently and surely

into the radiant light of conscious power

that crowns him in the present age.

The same law that guided the first

primordial cell is still in operation. The

horizon of consciousness is ever widening

and deepening in its scope of power, and

mind is assuming its rightful mastery over

matter.

Man is still receiving messages thru

these five windows of the soul, and in the

crucible of his inner consciousness elab-

orating ideals which he projects before his

vision to guide him to greater heights.

In animal life, and exemplified in its

highest degree in man, we find the mind

manifesting itself on two planes : First,

the conscious mind, whose organ is the
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cerebrospinal nervous system. Second,

the sub-conscious mind which operates

thru the sympathetic nervous system.

The first or conscious mind receives the

impressions from the surrounding uni-

verse, thru these five windows of com-

munication deliberates, is mathematical,

logical, reasons, arrives at conclusions and

telegraphs the result thru the connecting

nerves to the ganglia of the sympathetic,

and there impresses the sub-conscious life

;

and consequently reacts beneficially or

otherwise on the various organs.

The second, or sub-conscious mind, pre-

sides over nutrition, receives the com-

munications from the laboratory of con-

sciousness, never reasons, but acts auto-

matically thru emotion, feeling, desire and

impulse. It is, in fact, the location of the

real man. In this center is to be found

the measure of viability. I have often re-

marked that had I the opportunity to

manufacture a man's stomach I would not

care who made his brain—he would still

be a man.

The most interesting point relating to

these two centers is that the subconscious

mind is always open to suggestion from

the conscious. I regard this subject as

one of the greatest importance that can

possibly occupy the mind of the medical

profession today. I believe it was St.

Paul who said : "As a man thinketh, so

is he." This contains the germ of much

truth. The influence of the sub-conscious

mind over the nutrition of the system has

for ages attracted the attention of think-

ing men, but never has it been under such

widespread discussion as within the last

few years.

Turn in what ever direction we may, we

find illustrations. We note the effect of

nutrition in the victory and defeat of

armies, the rise and fall of political par-

ties, the teachings of religion, the wild ut-

terances of fanatical leaders, and nowhere

is it more vividly portrayed than in the

healing art.

In reference to this question said that

great American teacher, Austin Flint,

more than forty years ago : "Gentlemen,

there is something in the practice of medi-

cine far beyond the mere administration

of drugs."

Every modern successful physician

knows the necessity of arousing the subtle

forces of the sub-conscious mind. I would

not hesitate today to proclaim before any

medical convention in the world that I

believe that faith, hope, expectancy and

belief in many instances are the most use-

ful and the most powerful therapeutic

agents of the age in which we live.

I am a scientist and advocate the thoro

pursuit of all knowledge that may be bene-

ficial to mankind, no matter from whence

it comes—whether from the beds of slime

and ooze in the depths of the sea, or a ray

of light vibrating thru the blue ether from

the farthest fixed star. I am also con-

vinced that often in the attempt to follow

the mysterious vaporings of some scientific

theory we lose sight of truth. They are

not a few, but the world today has mil-

lions of illustrations of the truth of that

utterance : "Thy faith hath made thee

whole."

We as doctors too frequently deny this.

While the patients were under our care

we were willing to say they were quite ill

and accept our fees for valuable services,

but when they pronounced themselves

fully restored to health by other means, we

were inclined to doubt the presence of dis-

ease.

As true scientists we must admit, with

all evidence of the ages before us, that this

subjective mind is most potent both to

create and remove disease. If we only ob-

serve, there is scarcely an hour of the day

but we are enabled to behold the verifica-

tion of this truth.
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Sometime ago I saw a man rosy with

health and strength, full of the joy of life,

and laughter in his eyes, sitting at dinner

with his friends. He was at the zenith of

manhood, and the life currents flowed

thru his being like a stream of pure water

thru a sunlit meadow. The emotions

from his spirit made glad the festal hoard.

Suddenly a messenger entered and handed

him a telegram : "Your home was swept

away by the flood, and your wife and chil-

dren drowned."

Like a stroke from a bolt of lightning,

the effect was instantaneous. The eyes

read again and again the fatal words, the

message was conveyed along the opttic

tracts to the seat of consciousness and

from there to the center of life in the

subconscious mind, and the machinery of

nature stood still. Every cell of the en-

tire organism vibrated under the awful

blow. All over the surface of the body

the little arterioles shriveled and con-

tracted, producing a deathly pallor, and

the red globules of blood that had before

been hurrying on their mission of health,

were crowded back and locked up in the

deep reservoirs of the system. The arms

fell powerless, the muscles relaxed, hard

lines were formed around the mouth, the

cheeks were sunken, the eyeballs from lack

of secretion were glazed, respiration was

irregular and the heart almost ceased to

beat. He was ill.

About twenty-four hours later I was

summoned Avith the request to hurry. I

found him dangerously ill He was par-

tially delirious, the face I had seen the

day before glorified with health was

shrunken, the eyes jaundiced, showing that

the bile was being re-absorbed into the cir-

culation, the lips were dry and breath fe-

tid. He bad vomited several itmes. throw-

ing off from the stomach the food that had

been abandoned by the gastric juice.

This state of the mouth and the intestinal

canal showed clearly that pathological

bacteria were now at work seeking the

man's life.

Now supposing a consultation of doc-

tors, without being acquainted with the

incidents of the last twenty-four hours

could have been called to decide as to

this man's condition and the remedy, what

would have been the verdict?

In St. Louis it would have been ma-

laria, and large doses of quinin; in New
York, gastro-enteritis, complicated with

eholedoehitis and renal insiillieienev. with

large doses of calomel ; in Chicago, imme-

diate appendectomy.

The cause of the man's illness would

have been attributed to taking cdld, over-

work, ptomain poisoning, champagne, or

eating grape seeds. The truth of the

matter is he was made ill by his mind. A
thot was killing him. A suggestion had

entered by one of the windows and was

working destruction, threatening life.

This continued for twenty-four hours

longer, and then another telegram ar-

rived :

"Your house not destroyed-—your wife

and children all safe and well."

It was read to him, and slowly thru

the auditory nerve the glad tidings were

transmitted to the brain and from there

to the subconscious centers. The arteries

relaxed, the blood freighted with red cor-

puscles flowed thru the capillaries, and

the deadly pallor was replaced by the re-

turning hue of health. The eye bright-

ened, the muscles renewed their vigor,

and the man stood erect with glowing

face.

That night he again sat at the banquet

board surrounded by his family and

friends, and entertained them with his

overflow of vital force.

This man was made ill by a depressing

thot, and he was near unto death; this

man was cured by a hopeful thot. Will

any one doubt the wonderful power mind
wields over the body? Every thot we
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think, every hope we breathe, every faith

that sweeps thru the chambers of the

mind, lias its mathematical effect on

every cell in the human organism.

An old lady came to me from Indiana.

She had malaria. I gave her quinin and

ferroconid of iron, in capsules. Of course

the capsules were of a very blue color.

In one week she returned. As soon as

she entered my consultation room I* saw

thai she had fight in her eyes, and she

opened up on me the artillery of her

wrath :

"Begorrah doehter, what fur did ye

iver give me that horrid blue mass? It is

silivated4o dith I am, 1 am shure!"

She showed me her mouth, and sure

enough, so far as local evidence could

prove, she had a case of well marked*

ptyalism. Some years before she had

been given blue-mass by a physician, and

suffered for several weeks from severe sal-

ivation. She only took one of my cap-

sules, and then, discovering that they were

blue, jumped to the conclusion that, of

course, they were blue-mass. Suggestion

did the rest. She was sure she had swal-

lowed a b'g dose of blue-mass—she expect-

ed salivation to follow, and it did.

It took all the genius of my forensic

power to convince the old lady of her

mistake, and I am not yet sure that I

was successful, for she never returned.

Once while out of the city a lady patient

of mine of neurotic temperament wais

taken ill. When I returned she sent for

me. Her most marked symptom was in-

somnia. According to the statement of

the nurse, she had not slept for three days

and nights. Her table was covered with

bottles of bromid, chloral and other hyp-

notic potions, to none of which had she

yielded to receive a moment's sleep. Her
tongue was coated and the skin sallow.

Evidently the action of the liver was

disturbed. I knew her temperament, and

recognized the necessity of some form

of suggestion to remove the apparently

fixed idea of her inability to sleep. At
the same time I also felt that she required

something to restore the action of the

liver and arouse the intestinal canal to

increased excret ion.

I resolved to combine the two lines of

treatment, and ordered for her one grain

of calomel combined with three grains

of bicarbonate of soda, saying impres-

sively :

"You are undoubtedly very ill, and the

urgency of the case requires something

very powerful to meet the conditions. I

have given you one small white powder
which I am sure will do the work. As
soon as this comes from the druggist take

it on the tongue dry, followed by one

tablespoonful of cold water. Then turn

on your right side—be sure it is the right

—count one hundred, and you will sleep

soundly."

When I called the next day she met
me with a smiling face. She had awak-

ened from eight hours' slumber, and the

bowels had moved, restoring completely

the function of the abdominal viscera.

This happened several years ago, but

many times since then this patient has

begged me the name of the wonderful

little white powder that made her sleep,

but I have always refused the request, in-

timating that it was too dangerous to be

trusted for administration by other than

skilled professional hands. In this case

there are two ways of looking at the cause

of the results obtained.

First—That it was all purely sugges-

tion, and that the medicine had nothing

to do with her cure.

Second—That the calomel and soda

were just what she required to start the

liver and other viscera into action, o.'.d

the vis-a-tergo from this action restored

the cerebral circulation, and slenp natur-

ally followed.

In my own mind I am satisfied that
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the prescription was rational, but I am
also thoroly convinced that suggestion

played the major part in her restoration.

It will he observed in this case that all

of mv suggestions were made along the

lines of scientific truth.

First—these two remedies were just

what she required to unlock the viscera.

Second—I said the medicine was pow-

erful, and so it is, in its manner of action.

Third—I told her to he sure and turn

on her right side, for in this position the

powder would the sooner pass from the

stomach and hasten the flow of bile thru

the intestinal canal.

Fourth—In directing her to count one

hundred i established a rythm of con-

centrated thot that would be conducive to

sleep.

So the tout ensemble was scientific, sug-

gestive, powerful and successful.

Electricity usually flows best when it

follows a good conductor, and so does

suggestion. Tn this ease the powder was

the conductor that conveyed the sugges-

tive impulse to the patient. I believe al-

wavs that suggestion should be made

along the lines of known scientific truth.

In this way they are more potent. Ne-

man can long propagate a lie. and suc-

ceed. T do not believe in placeboes per se,

they must always have vera causa re-

lating to physical effects. In this way the

physician believes himself in what he is

doing, and can with confidence and power

send the suggestive impulse to do its

work. A liar shows the falsehood in his

face, while truth is hold and convincing.

Thrice assured is he who is armed with

truth

!

Certainly there is much more in the

practice of medicin than can be attributed

to the action of drugs. Look at the

materia medica of the world, and trace

its history back for one or two thousand

years. What a constant revolution of

ideas ! What wonderful panaceas have

arisen and tli<'ii gone down in oblivion

and been discarded as useless.

And yet somehow poor struggling hu-

manity has managed to survive, and

among all the nations, savage as well as

civilized in about equal proportion, they

have lived and died of old age. The yel-

low hordes of China's millions, the count-

less hosts of India, and the swarms of

humanity on the deserts of Egypt, for

thousands of years have manifested ple-

thoric fecundity, multiplied, lived and

manifested all the normal functions of

life, ages before a single article of our

materia medica was discovered, or such a

thing as a bacillus or counteracting anti-

septic entered into the wildest visions of

gthe Orient.

We are growing too introspective, and

introspection is bad, because it creates dis-

ease. We are arguing too much along the

line of post hoc ergo propter hoc. Let

us not pride ourselves on our knowledge,

for I have not the slightest doubt but that

in a hundred years from today our suc-

cessors will stand upon this very spot and

scream with laughter over our methods

of combating disease.

Running continuously thru the healing

art is the potent current of suggestion. Tt

is everywhere. The mother's kiss and her

soothing tones carry a suggestive calm to

the subconscious life of the suffering in-

fant, and it is soothed to rest.

The intelligent citizen enters the office

of the prominent physician. His blood is

examined under the microscope, his urine

analysed, his stomach pumped out, and

finally he is thumped in the ribs and given

a prescription. He is fully convinced that

he has met the quintescence of human wis-

dom, goes home and swallows his dope of

bromid or strychnia, and feels the thrill

of health capering up and down his spinal

eohimn. Tho he would deny it vehe-

. mently, the mysterious wand of suggestion

has touched and thrilled the centers of
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organic life. One of dozens of the differ-

ent articles of our materia medica might

have been administered to him, and equiv-

alent results obtained.

It is wonderful with how few remedies

we can practice medicin. We had a phy-

sician in Chicago whose proscriptions for

more than twenty years were composed

largely of carbolic acid, blue mass, jimp-

son weed, and baking soda. And yet it is

not unusual now for a good old Irish

mother to entertain me by relating some
severe illness of her younger days of

which she was healed by one of these

potent mixtures.

Faith, like electricity, must have a con-

ductor. " There must be a medium to

touch one of the five senses. The eye

must see, the ear hear, or the tongue taste,

to awaken the suggestive power.

Humanity has not yet risen to the sub-

lime altitude of development to enable

it to evolve perfect faith from the inner

consciousness.

Religion still requires the graven

image, the lighted tapers and the chant-

ing choir; and the patient rests his waver-

ing hope on the powder and the pill.

We read in Holy Writ that Christ cured

the blind man by making an ointment of

spittle and clay and applying it to the

eyes. Many undoubtedly discredit this

miracle, but to me it seems most rational.

What was required in the case was suffi-

cient faith in the Great Physician. Ad-
herents to the higher criticism, while ad-

mitting the miracle, would probably say

that the man had only some inflammatory

condition, and the clay with its silicious

composition was just the medicine re-

quired to make a soothing ointment which

would do the work. And then the saliva

of course, it is bactericidal, and here we
have a mixture which would satisfy the

logical reasoning of the most advanced

modern theologian. But to me the oper-

ation of faith, arousing the nutritive

forces of subconscious life, seems by far

the better explanation. The man had

feeble faith, and the ointment gave it sup-

port.

Without argument as to the actual oc-

curence of this miracle, we must admit it

to be a splendid illustration of the modus

operandi of suggestion.

But what has all of this to do with elec-

tro therapeutics ? Very much, indeed !

Whatever is new and mysterious and

wonderful to man is God-like and in the

imagination endowed with superhuman

attributes. All therapeutic agents are

capable of a two-fold action. First, we
have what we may term the normal, direct

or physical result of the active agent,

whether it be a drug, electricity or the sur-

geon's knife.

Second, we have the psychic effect,

whereby the normal action of the remedial

agent, whether electricity, a medicin or

a surgical operation, is perverted, altered,

depressed or wonderfully exalted : depend-

ent upon numberless conditions, as by

whom or to whom directed, and in what

environment.

This latter, the psychic, I regard of

great importance and far-reaching possi-

bilities, and should alwavs be taken into
m

account by the intelligent physician. The

evanescent wave of this always follows

the announcement of new discoveries in

medicin and surgery, and the legitimacy

of the healing art passes often then to

the realms of quackery.

Looking backward over the history of

medicin we smile at the announced effi-

cacy of dragon's blood and dried toads,

and again we blush that within our own

memory, the profession and the public

aroused such enthusiasm over phlebot-

omy, phenic acid injections, Candurango

and Koch's lymph, to say nothing of the

abuse of appendectomy.

Of all therapeutic applications that are

today employed in our profession, I know
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of none in which we are more liable in

judging of results to mistake sequences

for consequences, than that of electricity.

The greatest scientists of the age know but

little about electricity. Our profession

does not know a great deal, and the pub-

lic still less.

It is natural, shrouded as it is in mys-

tery, that in the mind its effects should

be exalted. I well remember my first

experience with electricity. It was about

thirty years ago, and I purchased a Kid-

der's battery.

It seems to me when I look back at

those days that I then obtained almost if

not quite as wonderful effects as now
when equipped with the complicated par-

aphernalia of electric appliances..

Then I scarcely knew one current from

another, only that one was silent, and

the other made a noise. I usually chose

the noisy current, because it seemed to im-

press the patient that something was do-

ing and lie was getting the worth of his

money.

Tt was not considered very ethical to

use electricity in those days, consequently

my conscience goaded me, and I kept the

battery under the bed, so that my con-

freers could not discover it when thev

called.

But they finally found me out, and I

was considered quite irregular, particu-

larly so as my cases increased. The cures

that I made were indeed wonderful,

covering a wide range of cases from
malaria to fits. But I finally drew the

line when an old farmer who had heard

of my wonderful machine drove up and

wanted me to try it on his horse to cure

the bots.

When I look back upon that period

now I fully recognize the suggestive effect

of the electrical application on a people

who were entirely ignorant of electricitv

and mystified by its manifestations.

Hut are we not doing very much of

the same thing today only in a more ad-

vanced stage ? The knowledge of the pub-

lic is greater and superstition may have

somewhat abated, but to counterbalance

this our paraphernalia are still more won-

der-creating.

Time and again 1 have known a pa-

ient to rise from an electrical aplication,

when the battery had become suddenly

out of order and there was no current at

all, stating that he felt a wonderful im-

provement from the treatment.

1 have seen warts and other growths

removed by the x-ray. So have I many
times seen the same thing done by a vil-

lage conjurer. So I repeat again, there

is no therapeutic agent in present use so

liable to act in a suggestive way.

The ponderous machinery in the elec-

trician's office, the thot of chain lightning,

the sharp flash of the spark, the wonder-

ful violet spray from the static .machine

and the marvelous x-ray, all have a ten-

dency to excite faith, hope and expect-

ancy. But suggestion is legitimate, it is

justifiable; only as scientists let us not be

confused.

I want to be distinctly understood as an

advocate of advancement along all lines

of scientific investigation. I thoroly be-

lieve in all branches of the healing art di-

rected to the physical organism. I be-

lieve in internal medicine, surgery and

electro-therapeutics.

I am proud of the progress we have

made in our knowledge of electricity, and

feel confident that we are still in the sub-

urbs of this subject, and that splendid rev-

elations will ultimately reward our labor

in the future. All honor to such names
as d'Arsonval. Apostoli. Daumer and

Audin

!

They have blazed the way, and it re-

mains for us to take up the line of thot

and studv of this mvsterious force that
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seems to concern all matter, from the

growth of the single cell to the ponderous

evolution of planets thru the realms of

space.

But gentlemen, while we grasp every

source of knowledge relating to remedial

agents that act on the physical organism

for the removal of disease, let us not for-

get that there is a psychic side to this

question. Let us be thotful, let us be

scientific, let us be honest. We must rec-

ognize the great law of suggestion.

News and Notes.

The Telephone as a News Vendor.

The distribution of the principal news

items of the day by telephone instead of

in the form of a printed newspaper has

often been predicted, and is now actually

an accomplished fact, tho on a limited

scale only. Mr. M. W. Pershing, post-

master and editor of the Tipton Times,

Tipton, Ind., controls a number of farmers'

telephone circuits, which radiate in all di-

rections from his office and, in many cases,

extend for a considerable distance into the

surrounding country. Mr. Pershing re-

ceives the Indianapolis papers about six

p. m., and, after abstracting and summar-

izing the principal contents likely to prove

of interest to his subscribers, he calls the

latter up by 'phone, giving a simultaneous

prearranged signal, which brings each

farmer, anxious to learn the news of the

day, to his instrument. Mr. Pershing

then proceeds to retail to them the various

news items which he has abstracted from

the papers, including weather reports and

market fluctuations. The verbal news

system thus inaugurated is said to have

become very popular among the surround-

ing farmers who have no other means of

keeping in immediate touch with the rest

of the community, and Mr. Pershing will

probably have imitators.

—

Electricity.

Hydrotherapy in Insanity —Only re-

cently the superintendent of one of our

large asylums in writing to me said : "I

have come to have very much reliance

upon hydriatic measures properly applied

in the treatment of these cases, and I

think the simpler forms can be readily

applied in almost any household. One

of the most effectual methods to quiet ex-

citement, secure sleep, and promote elim-

ination is the wet-sheet pack. Were I

called to a private house this morning

to see a case the type of which is familiar

to us, with wakefulness, agitation, psycho-

motor restlessness, and the train of symp-

toms that accompany acute maniacal ex-

citement or agitated melancholia, I should,

if it were possible, first give the patient a

large simple enema of water at 100° F. I

would then thoroly wash out his stomach

with sterilized water at about 107° F., then

wrap him up in a large wet sheet saturated

in water at about 112° F.. and then

thoroly roll him up in blankets, using two

or three or more if necessary. A little

experience will enable one to so envelop

the patient in the wet sheet and blankets

that however restless and uneasy he is,

it forms one of the very best methods of

restraint. We very often find that a pa-

tient in a wet-sheet pack soon quiets down

and presently drops asleep, sometimes

sleeping the night in the pack. In any

event he often gets from one to two or

three hours of refreshing sleep. When
the pack is removed he can have an alco-

hol rub or a little light massage, which

any intelligent person can give with a

little instruction. There are dangers of

collapse, but the signals of such danger
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are so plain that the docror will recognize

them very readily, and his patient may

be removed from the pack and such meth-

ods of stimulation resorted to as may

seem to be required. When in the pack,

ice to the head and hot-water bottles to

the feet are important. This wet-sheet

pack may be repeated when the patient

again becomes restless or disturbed. The

quantity of water which he drinks while

in the pack promotes elimination, and this

method is altogether so much more ra-

tional and simple than the heavy dosage

by drugs that I think it important that

it should be brought to the attention of

every physician who is likely to have a

case of acute insanity upon his hands for

two or three days or longer.

—

Dr. Hitch-

cock in Medical Age.

Colonic Lavage.

Dr. Milton H. Mack, in The Chicago

Medical Recorder, January 15, 190-1, dis-

cusses this subject in a sensible manner

and points out (what seems to be generally

unknown) its exceedingly great value in

disease of the kidneys, and particularly

in the cases in which there is supression of

urin. Dr. Mack commends colonic lavage

particularly for chronic disease. He will

find it almost equally valuable in nearly

all acute inflammatory diseases.

them is a sieve which will allow the nega-

tive electrons to pass thru while it retains

the positive electrons. Many substances

are capable of acting as sieves in this

way—for example, glas« Wien (Phys.

Zc.it., September 1) enclosed radium bro-

mid in a glass tube into which a platinum

wire was fused, and the positive electricity

collecting inside was drawn off by this

wire. This tube was suspended by a glass

thread in a larger tube into which a second

platinum wire was melted. The current

was found to be of the order of 3X10- 12

amperes. The radiated masses of the

electrons calculated from this current

came out for the positive particles

4.6X10-17 gram per second, and 2.9X10-20

gram per second for the negative particles.

It is, therefore, totally impossible to de-

termine the radiated masses by weighing.

The energy of radiation, owing to the high

velocity of the particles, is considerable,

being for the positive electrons 60 ergs

per second, and for the negative 8.7 ergs

per second, from four milligrams of ra-

dium bromide.

—

London Electr. Review.

Radium. •

The Medical Council, of Philadelphia,

in its December and January numbers,

gives a good report of radium and its ef-

fects upon the human body.

Radium as a Generator of Electricity.

Curie has shown that radium is a con-

stant generator of heat, and now Wien has

shown that by a suitable arrangement

radium may be made a constant source of

electricity. Eutherford has shown that

both positive and negative electrons are

thrown off by radium, and since the size

of the positive electrons is several hundred

times greater than that of the negative

electrons, all that is necessary to separate

X=Ray in Eye Diseases.

Dr. L. S. Downs, of Galveston, Tex.,

says The Chicago Medical Times, Decem-

ber. 1903, has demonstrated that the x-ray

may be used with impunity for eye lesions.

Injuries may be produced by too strong

treatment. Three to five minutes is long

enough for each treatment. He uses a

moderately low tube and combines with

it any other line of treatment that seems

to be indicated.
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Light Therapy in Eye Diseases.

H. Strebel (Klinischc-therapeutische

Wochenschrift, November 8, 1903) has

shown that the ultraviolet rays are trans-

mitted much more readily by the tunics of

the eye than by the skin and mucous mem-
branes, and that typical reactions are pro-

duced in the cornea, iris, and conjunctival

mucous membrane. The employment of

the rays in the treatment of various forms

of conjunctivitis, keratitis, and iritis is

thus suggested. Thus far the work has

been entirely experimental in character,

no therapeutic tests having been made.

Protection Against Rontgen Rays, and

their Dosage—Levy Porn says that this

question is constantly acquiring greater

significance, and that undoubtedly legal

restriction will soon be imposed on users

of the Eontgen rays to prevent injury to

those examined and treated. No satisfac-

tory means of actual measurement has yet

been devised, but every radiographer can

make observations which will enable him

to form an estimate of the power of his

apparatus under the various modifications

of current, frequency of interruption, dis-

tance of the tube, etc. The author's rule

is that the safe maximum exposure is

twenty times that used for radiographing

the adult pelvis. For this the plate is

usually sixty centimeters distant from the

tube, but the skin of the patient only

thirty centimeters, so that the skin re-

ceives four times the intensity of illum-

ination that the plate does. If the expos-

ure necessary is two minutes, the maximal

exposures will be 20-4 of the time—that

is, ten minutes. A similar calculation is

to be carried out if the data should be

different, bearing in mind that the inten-

sity of the x-rays, like that of light, is

inversely as the square of the distance.

Owing to the cumulative effect of the rays,

during a space of fourteen days the ag-

gregate of the exposures should not ex-

ceed one and one-half times the maximum.
It must also be remembered that inflam-

matory affections of the sTrins render it

more susceptible to the rays even after the

inflammation has subsided, and that young

persons, mucous membranes, the face and

back of the hands react very easily. Pre-

cautions for the operator himself are im-

portant but difficult to carry out. The
hand should never be used as test object,

a wrapped-up bone answering every pur-

pose, and plates of lead, gauntlets of tin

foil and metal screens should all be used

to protect the person from exposure.

—

Deutsche medicinische Wochensrhrift, De-

cember 3, 1903.

X=Ray Prize Essays.—Believing that

the further development of x-rays is of

great importance to surgery and medicine

and the human race, and to encourage re-

search and disseminate the knowledge

gained, the Illustrated Review of Physio-

logic Therapeutics offers the sum of

$1,500 in cash prizes for the best essays on

x-rays in medicine and surgery, the first

prize being $1,000. All surgeons, physi-

cians and hospitals interested in any

branch of x-ray work should write to the

Illustrated Review of Physiologic Thera-

peutics, 19 East Sixteenth street, New
York City, for information concerning

title, time allowed, conditions, etc.

The Degenerate TonsiL

By Edwin Pynchon. M. D., (J. A. M.

A., March 21, 1903) commends very

highly the electro cautery which he has

used during the past twelve years for the

removal of abnormal tonsillar tissue. Its

advantages are a practically bloodless field,

and no loss of the anesthetic. By the
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cauterization there is destruction thereof

Should any portion of the follicular ele-

ment escape the line of dissection. His

results are ideal.

Removal of a Five-Cent Piece from the

Esophagus.

Dr. A. D. L. Brokaw, of St. Louis, de-

scribes in the Interstate Medical Journal

for November the removal of a nickel

which had become wedged in a stricture of

the esophagus of a child aged three. The

I

x-ray was used to determine the exact posi-

tion of the nickel.

Electricity for Blepharospasm. Reuse

found faradization of great value in pho-

tophobia due to mild cases of phlyctenular

keratitis, and in cases in which lid-spasm

persisted after the inflammatory symp-

toms had subsided. A single application

often cured the blepharospasm.

—

Alg.

Wiener Med. Zeit., 1903.

Effects of Radium. At a recent meet-

i

ing of the Academy of Sciences in Paris,

Dr. Boux of the Pasteur Institute present-

ed a paper detailing the results of expos-

ing mice continuously to the action of

radium. He hung a tube of radium in a

cage containing mice, and after twenty

days the animals lost their fur, which sub-

sequently came out again, but was white.

' Exposure for a still longer period result-

ed in the production of a general muscular

paralysis.

—

Medical Record.

The "Iron Light" in Radio=Therapy.

Clasen has been favorably impressed

with the action of the iron lamp, espe-

cially in acne and sycosis. Its effects are

more superficial than those realized with

the Finsen light, but his experience with

seventeen patients lias shown that the new

lamp, being within the reach of every

practitioner can not fail to realize great

progress in the treatment of cutaneous

affections. For acne in particular it is

tlie most convenient and agreeable method

of treatment yet devised. In many cases

in which the acne had persisted for years

the skin healed over smooth after a few

applications. He had only a single fail-

ure in his fourteen cases, and this one

patient did not complete the course recom-

mended. There are no subjective sensa-

tions from the application of the iron

light. The lamp was designed by Dr.

Bang, Finsen's first assistant, and is

known as the Derma lamp.

—

The Electro-

Therapeutist.

Jail for Doctor and Nurse.

Judge Biddle, in quarter sessions court

No. 1, Philadelphia, Pa., sentenced Dr.

Stanislaus Rosmus and Martha Divoran-

schick, a nurse, convicted of conspiracy

in securing $121 from Katie Zocharewitz,

to two years each in the county prison.

The conspiracy consisted of representa-

tions made to Mrs. Zocharewitz to the ef-

fect that she was suffering from a compli-

cation of diseases. The sentence was re-

ceived by the defendants with tears.

—

Medico-Legal Bulletin.

Prohibition as to Exhibitions of Hypnotism.

Chapter 219 of the Laws of Kansas of

1903 provides that any person who shall

induce or permit any child under eighteen

years of age to practice or assist or be-

come a subject in giving public exhibi-

tions of hypnotism, mesmerism, animal

magnetism or so-called psychic forces shall

be guilty of a misdemeanor, and on con-

viction be fined or imprisoned, or both.

—

Medico Legal Bulletin.
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Flnsen Light Treatment.

United States Consul R. E. Frazier, at

Copenhagen, Denmark, has reported re-

cently on the Finsen Medical Light Insti-

tute, of Copenhagen, which was established

in 1886 by Prof. Niels R. Finsen. This

is now a state institution, and 1,367 cases

had received treatment up to May, 1903.

A recently issued report, covering the

first 800 cases of lupus vulgaris, showed

that 51 per cent have been apparently

cured, and that in 35 per cent of the

cases the treatment has been satisfactory,

and cure seems certain. Tn only 5 per

cent has the treatment proved unsatis-

factory. Nine per cent of the cases dis-

appeared from observation.

The treatment consists in bathing the

diseased surface with light from a special

form of electric arc lamp. The method

seems to be efficacious for most skin dis-

eases, but less so for deep-seated cancers.

—Electrical Review.

Treatment of Phthisis by High Frequency

Currents.

Dr. Chisholm Williams reports forty-

three cases of pulmonary tuberculosis, all

of them over a year's duration. Forty-two

of these increased in weight and lost all

symptoms, excepting in a few cases where

a slight cough remained and a few bacilli

were occasionally found. The average

time required for a severe case is three

months, applications being made daily for

the first month, every second day during

the second month, and twice a week for

the third. Those 'who possess a sufficient

x-ray apparatus may adopt the treatment

easily on procuring the necessary addi-

tional apparatus. Dr. Williams uses

three methods, (1) auto-conduction, in

which the patient is placed in a large

solenoid; (2) auto-condensation, the pa-

tient lying on a couch; (3) the Oudin

resonator. He finds general treatment

much better than local for tuberculous

patients, and a •comljination better still.

Radium in Medicinal Springs.

Professor Dewar recently found that

lielium exists in the waters of Bath, Eng.

Hon. R. J. Strutt. the son of Lord Ray-

leigh, has found minute quantities of

radium in the deposits of these same

waters, but not enough to pay for extrac-

tion.

A Singing Vacuum Tube.

William J. Hammer, of New York, in

a letter to the Electrical World and Engi-

neer, of January 2, 1904, describes a re-

markable phenomenon which occurred in

a Queen self-regulating x-ray tube, the

target of which was recently perforated.

A few days afterward a current was passed

thru the tube until the anode became red

hot. It was then laid upon a closed card-

board box, and suddenly low but very

clear musical note was given out from the

tube, which could be felt to vibrate quite

strongly. At other times the note did not

begin when the tube was first laid down,

but invariably a slight impulse would

start it up. Sometimes it could be started

two or three times without connecting to

the coil. There was nothing near which

could, so far as known, have caused the

vibration, which lasted at different times

from five to seventeen minutes. The

writer suggests that the phenomena may

be akin to the Trevelvan rocker or possibly

to the air between the platinum and nickel

plates of the anode. But referring to a

London dispatch, which stated that a

vacuum tube which had been lighted up

continued to remain illuminated for ten

days after its disconnection from the cir-

cuit, he suggests as a possible cause invisi-

ble ether radiations or waves.
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Value of X-Ray and Electro- Diagnosis in riedico= Legal Cases.*

BY JOHN E. KEHOE, FORMER TRIAL ATTORNEY, CITY OF CHICAGO.

Ill considering the various elements that

have contributed to the sum of human
happiness and advancement, it must be

conceded that a deeper debt of gratitude

is due to the medical profession than to

any other body of men. All the sciences

and all the arts have vied with each other

in their efforts to do something in the

way of adding to the pleasures and lessen-

ing the sorrows of human existence. But

to enjoy the fruits of his labors and dis-

coveries, one must be sound in body and

mind, and the medical profession is the

one that has gone to the very root of the

matter, and has never faltered, no matter

how great, how apparently hopeless the

task, in its efforts to find the truth—to

discover what a given disease really is,

or a given complaint signifies, to search

out the cause and apply a corrective.

Much there is in the progress and ad-

vancement of medical science that is

worthy of praise and emulation, but I

take it there is nothing that excites the

admiration of thoughtful men so much
as the promptness and frankness with

which medical men will cast aside an old

cherished theory or belief when the light

of a new discovery shows it to be wrong.

Other professions and other sciences, prid-

ing themselves on their spirit of foolish

conservatism, will cling to an old princi-

ple or alleged truth long after it has been

proved to be untrue or has outlived its

Read before the American Electro-Medical Society,
Chicago. December 2. 1903.

usefulness, but to the everlasting credit

of medical men, be it said that they have

the courage to court any criticism or ridi-

cule in the advancement of a newly dis-

covered truth that goes toward the amelio-

ration of human suffering. No other

field of human endeavor furnishes such

examples of moral courage. The most

sacred traditions of the past are trampled

upon with impunity, the most cherished

ideas abandoned, that a newly discovered

truth may be disseminated for the ad-

vantage of mankind.

In that search for truth and in the de-

velopment of the means of obtaining it,

your profession has in recent years made

discoveries and perfected inventions that

are of incalculable advantage to your

kindred profession of the law, in the

preparation and trial of lawsuits. This

accounts for my presence before you to-

day. Being indecently healthy myself, I

would probably not be brought in contact

with your profession very much were it

not for the great assistance received in

the preparation and trial of cases by the

x-ray and electro-therapeutical diagnosis.

To understand what the x-ray and electro-

therapeutics are doing for the law one

must understand, to some extent, the

changes that are taking place in legal

practice and the rules governing the ad-

missibility of evidence. The wonderful

inventions of labor-saving machinery have
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almost made hand labor a thing of the

past, but have greatly added to the num-
ber of personal injuries of one kind or

another occurring in manufacturing

plants. The craze for a high rate of speed

in the operation of railroads, street cars,

automobiles and all kinds of public and

private conveyances add greatly to the

number of personal injuries occurring in

connection with travel, and in general the

rapid pace that we are trying to live

makes the number of personal injury

cases almost appalling. The knowledge

of these facts, together with a hope of

financial recovery, is responsible for many
more thousands of fraudulent claims for

pretended injuries where no real accident

has occurred. In many of these there is

no real impairment of health, only a pre-

tended illness or injury. In others there

is a neurasthenic, anaemic or other im-

paired condition, attributed by the pa-

tient to an alleged injury, but which is

really due to other causes.

As a result of all those claims, the prin-

cipal litigation in the courts here and

in all other large cities of this country

consists in the trial of personal injury

cases. In Chicago, over one-half the time

of the courts is taken up with the trial of

this class of cases.

In all these trials two forces are con-

stantly contending for supremacy— one

trying to find the truth and bring it be-

fore court and jury. The other trying to

suppress the truth and hide it from court

and jury. Sometimes one of these forces

is on one side, sometimes on the other.

Occasionally partly on one side and partly

on the other. But wherever located the

two forces are always present, always

struggling for supremacy.

In order that justice may prevail it is

necessary that the truth should be ob-

tained, and in arriving at the truth as to

the character and extent of the alleged in-

jury .in this class^-of cases, no single agency

has ever been of such value as the x-ray

is. proving itself to be. Many reasons

contribute to this fact. The jury, as a

rule, is composed of men of no profes-

sional or scientific training. They can

not understand a technical description

given by a doctor, but they can see and

understand an x-ray picture. Bear in

mind that in the great majority of cases

there is no external evidence of injury,

or if there is any it is but slight as com-

pared with the alleged internal injury

complained of. The jurors have no ac-

curate conception of internal anatomy,

and a physician's verbal description often

serves to only confuse them ; but in il-

lustrating and revealing the condition by

means of the x-ray the practitioner is

really resorting to the methods used in

teaching little children in the primary

grades in school, a simple, direct exposi-

tion of the truth, capable of being com-

prehended by the most immature mind.

I could cite many cases to illustrate this.

One that came under my observation

while I was trial attorney for the city

of Chicago is directly in point. The

plaintiff, a man advanced in years, who

had broken the right femur by falling

into a hole in a sidewalk, came into court

on crutches. The accident had occurred

nearly two years before. It was contended

that bony union had never taken place

at the seat of fracture—in fact, that there

had perhaps been no union of any kind,

and that he could not use the leg and

would have to travel on crutches the rest

of his life. The physicians who had ex-

amined him differed sufficiently from one

another in their diagnosis and prognosis

to leave the jury entirely at sea as to the

real condition of the leg. After his physi-

cians, of whom there were quite a num-

ber, had all testified, I demanded an x-ray

examination. After considerable pressure



No. 3] MEDICO-LEGAL VALUE OF X-RAY- KEHOE. 69

on plaintiff and his attorney, and after it

was made clear to the court and jury that

an x-ray picture would show whether

there had been a union or not, the ex-

amination was granted. They realized

that to refuse longer would cause a strong

suspicion in the minds of jurors that they

were afraid of the truth. The examina-

tion was made and showed not only a

union" but a very perfect one, and com-

pletely disposed of the plaintiff's conten-

tion that he could not walk without

crutches.

In another case, the details of which

are familiar to your worthy president,

Dr. Pratt, it was claimed that there was

a dislocation of the hip that had never

been reduced, and, in fact, x-ray pictures

were produced to prove this. A careful

inspection of the pictures, however, to-

gether with the taking of pictures from

a different position, proved conclusively

that what was claimed to be a dislocation

was only a tilting of the pelvic bones.

F>ut there is another class of cases

where the x-ray and electrical diagnosis

are of still greater importance in arriving

at the truth. I refer to that vast army

of men and women, who, from some one

of a multitude of causes, have become

afflicted with some form of neurasthenia,

hysteria, paralysis, epilepsy, or some other

complaint more or less subjective in char-

acter, and who attribute their condition,

sometimes honestly, sometimes dishonest-

ly, to an accident for which they bring

suit.

Under the laws of evidence as applied

in this and most other States, a physician

on the witness stand can not testify as to

subjective symptoms that he found on

examining a plaintiff, unless he is the at-

tending physician and made the examina-

tion in the course of his treatment for

the purpose of finding what is the matter

with the patient for the purpose of treat-

ment. If he is called as an expert and

has made the examination for the purpose

of qualifying himself as a witness, he can

onlv testify as to what he found objee-

tivelv. This proved a great handicap in

the calling of doctors as experts before

x-ray and electrical diagnosis reached

their present state of advancement, I was

tempted to say perfection. For a skillful

phvsician might be morally certain a con-

dition existed and was due to given causes,

hut he would not be permitted to testify

to it, because his conclusion was based in

whole or in part on subjective symptoms.

But with your present ability to look not

only at, but thru the human body, you

can now testify positively and objectively

to a multitude of things that were for-

merly subjective and speculative.

Do you suspect, for instance, that a

patient's condition is due to renal calculi

or gallstones? Formerly you could not

tell upon the witness stand, for your ex-

amination was subjective. Now you can

testify as to the fact.

Is the condition one of locomotor

ataxia, due to inherited or acquired dis-

ease? Is it hysterical paralysis, is it

claimed there has been or is present a

spinal concussion ?

In these and a long line of other cases,

which lack of space forbids my enumerat-

ing, the wonderful development of the

x-ray and electrical diagnosis enable you

to relegate to the rear the theories of old

and substitute therefor practical, dem-

onstrated truths. Gentlemen, the legal

profession has much to thank you for.

z^p=*sa§^ ^Mf ^^^^^



Cutaneous Hypertrophies.*

Their Treatment by Electrolysis.

BY H. PERKINS FITZI'ATRICK, M. D., PH. It., PROFESSOR OF DERMATOLOGY IN CHICAGO

COLLEGE OF X-RAY AND ELECTRO-THERAPEUTICS.

If it be your pleasure it is our intention

to direct your minds for a few moments

from the more serious subjects previously

and so ably discussed during this session,

to a few minor defects involving not the

physical but the cosmetic condition of the

patient. We will include under the above

heading not only those hypertrophies of

the epidermis, the corium and subcutane-

ous connective tissue, but also those of its

appendages, such as blood vessels, hairs,

lymphatics, sebaceous and sweat glands.

In all hypertrophic dermal changes we

have a proliferation of the cells of certain

elements. The epidermis may be in-

volved as in callosities. The papilkn may
be affected as in verruca. The pigmenta-

tion may be increased as in lentigo and

chloroma. The hair may be multiplied

as in hypertrichosis. The connective tis-

sue may be involved as in scars or keloids.

The vascularity may be increased as in

angioma, telangiectasis and acne rosacea.

Pigmentary increase and fatty degenera-

tion may occur as in exanthema. Epithe-

lial proliferations may occur as in cu-

taneous cornus. We find these hyper-

trophic changes from the most infinitesi-

mal to the gigantic ; all radical departures

from the normal, even if in their incipi-

ency benign, may become malignant later.

We will confine this article to those hyper-

trophies which from their inception to

time of extirpation are benign, leaving

the malignant to their proper domain

—

x-ray and excision.

We will consider first hypertrichosis,

which as you know is an increase of the

lanugo hairs, usually, tho not necessarily

in the female. This development may be

so slight as to cause no concern and again

* Read Dec. 2, 1903, at the Chicago meeting of the
American Electro-Medical Society.

may appear so rapidly and so conspicu-

ously as to cover the entire face with a

heavy hairy growth. Few dermatologists

but can cite over a dozen cases success-

fully treated whose hirsutic growth 'would

exceed or at least equal the most vigorous

beard. Experience has shown that this

is a congenital growth. That is, that

those so afflicted inherit a predisposition

to its development. Unfortunately this

inherent tendency is abetted in every con-

seivable way that promises temporary

alleviation. The most popular of these

hair developers are depilatories, epilation,

pumice, singeing and the razor. No
growth, no matter how excessive, is be-

yond the aid of electrolysis. I have just

completed a case that had used the razor

for over seven years and from whose

face it was necessary to remove over 20,-

000 hairs. This was done in less than

four months without visible trace of its

former existence. What you need for this

work is a good galvanic battery. One of

from six to twelve cells is as good as the

largest cabinet. A needle holder, epilat-

ing forceps, connecting insulated cords,

platinum electrolysis needles, a good eye-

sight, a steady hand and some experience.

With such an outfit and your patient

in the chair, connect your needle holder

with the cord of the negative (zinc) pole

and have the patient complete the circuit

by grasping a sponge electrode attached

to the cord of the positive pole, or, as I

much prefer, by inserting one to three

fingers in a bowl of water previously con-

nected to positive pole. No connection

should be made, however, until needle has

been inserted into hair follicle. Unless

you make and break your circuit at each
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insertion and removal of the needle, the

shock and pain will be intense. No set

rule as to amount of current can be given.

The location of the hairs, as the lip, chin

or cheek and the idiosyncrasy of the pa-

tient must all enter into your calculations.

Ordinarily for the less sensitive parts of

the face, as the chin and neck, you may

use from two to three milliamperes at

first, which can gradually be increased to

five or six. For the sensitive nostrils and

lips from one to three milliamperes is

about all you can expect your patients to

tolerate. An experienced operator will

destroy from sixty to seventy hairs in a

sitting of one hour. If proper precau-

tions as to making and breaking the cur-

rent are used patients will take daily sit-

tings of three to four hours when neces-

sary. To prevent scarring by coalescence

of the vesicles a beginner should scatter

his work, but an experienced operator

can clear a thickly studded surface with-

out the slightest danger to the integrity

of the integument. To most of you hav-

ing to do with questions of life or death

these minor defects usually create little,

if any, interest. But I believe they will

arouse you to a sense of their importance

when you take into consideration that

these abnormalities are frequently the

originators of many obscure neurasthe-

nias. The old axiom "nervousness pre-

disposes to hypertrichosis" is to those who

have observed these cases minutely much

more truthful if transposed to read "su-

perfluous hair predisposes to nervousness."

The fallacy of the old saying is the

more readily verified by removing the

growth. Then, no matter how depressed,

morose or insomniac the patient may have

been previously, the consciousness of its

presence, the hypersensitiveness and ner-

vousness immediately vanish. ' T have

given more space to this distressing fea-

tura] deformity than T intended, but I

believe three-fourths of the women of to-

day are thus afflicted more or less, and

therefore its almost mm ersal prevalence

is some excuse for this feeble endeavor to

arouse a more general interest in the only

known method for its successful elimina-

tion.

The x-ray will never be popular be-

cause of its tendency to destroy the in-

tegrity of the capillary circulation. No
method, unless it can be so used as to

leave the integument free from marks,

scars and discolorations, will long be fa-

vored by a public ever quick to discrimi-

nate between the worst and the best.

Therefore until some way is found to so

utiliza the x-ray as to obviate its after

effects upon the cuticle, it will meet with

little encouragement from the hirsutically

afflicted.

We will next direct your attention to

angiomas, a very disfiguring, congenital

vascular hypertrophy. They are either

bright red or purplish, their color depend-

ing upon the preponderance of arterial or

venous circulation. They are amenable

to treatment by electrolysis. As they in-

crease proportionately with the growth of

the victim their eradication should be un-

dertaken at the earliest possible moment.

In this treatment it should be your inten-

tion to set up an irritation sufficient to

occlude and eventually obliterate the

plexus of capillaries. Owing to their in-

timate connection the probability of re-

establishing a collateral circulation in

some of the vessels treated precludes the

possibility of thoroly eradicating an angi-

oma at one sitting. Each treatment,

however, shows such a marked improve-

ment that it does not require a person of

decided intelligence to foresee its com-

plete elimination. If the birthmark is

thoroly covered at each sitting from three

to seven sittings at intervals of one to

three weeks will destroy them. From
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four to six milliamperes, or even more

if tolerated, will give you the quickest

and best results. Here is where we. get

to use an alternating, that is a positive

and then a negative current, with good

results. By using a single needle and

transfixing the visible vessels we use first

the positive and then the negative poles

until the part transfixed is thoroly

blanched. By removing the needle and

reinserting at the point of furthest elec-

trolytic action we continue the above pro-

cedure until the mark has been covered.

If the work is thoro we will have a re-

sultant crust formation, a general con-

striction and cicatrization of the growth

with the certainty of its complete eradi-

cation at an early date. Gentlemen, while

there are many improvements in store for

electrolysis we of today have certainly

eliminated the uncertainties. We know

what electrolysis will do. Given a telan-

giectasis (and, by the way, there's where

we catch the prohibitionists), we know if

we begin at the tip of the nose and thor-

oly occlude the distended capillary to

point of insertion into the deeper vessels,

we will make our patient happy and pock-

et a good fee freely paid. For this work,

owing to the nostril being so sensitive,

from one to three milliamperes of the

negative pole will be all we can reason-

ably count upon using.

Given a nevus pigmentosus we know

that if we transfix the elevated tissue re-

peatedly, using from two to four milliam-

peres of negative galvanic current, we will

soon set up sufficient decomposition to cut

off the circulation. We also know that

the tissue so transfixed and decomposed

will dessicate and drop off to a level with

the surrounding surface, leaving the face

free from all trace of the former defect.

If it is a cutaneous horn of the nose or

cheek, no matter how insignificant nor

how long or large it may be, we know

that if we decompose the horn at the

point of insertion into the nose until it

is softened sufficiently to lift away, the

resultant 6cab will drop off in a week,

leaving no evidence of former growth.

If it is an artificial hypertrophy like tattoo

marks, we know by tattooing with the

needle we will set up enough inflamma-

tion to carry away all traces of india ink

in the ensuing crust formation. We know

chloasma and lentigo are caused from an

excessive pigmentation of part affected—

-

we know by thoroly tattooing the pig-

mented parts we not only insure the

elimination of the present pigment de-

posit, but by destroying the plexus of

capillaries we prevent their reformation.

The smaller fibroids, cysts and all

warty growths need but one treatment

to completely remove them.

In all elevated growths the needle

must be inserted thru them, the intention

being to reduce the growth to a level

with the surrounding surface.

In nevus pigmentosus pilaris the hairs

must first be removed and then the pig-

mentary deposit and hypertrophied tissue

destroyed by inserting needle thru the

growth as in treating nevus pigmentosus

verrucas, cutaneous cornus or cysts.

From three to six milliamperes and a

negative current of the galvanic battery

should be used unless otherwise specified.

In closing I wish to say this subject is

interesting only in so far as it tends to

introduce to your notice and press upon

your attention the more universal adapta-

tion of electrolysis for the alleviation of

all cutaneous hypertrophies. Depress-

ing as they are to the hypersensitive,

mortifying as they are to their intellec-

tual sensibilities, nerve destroying as they

are by the ever present consciousness of

their hideousness, we who have made their

eradication by electrolysis a specialty, re-
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ceivc our first reward in the self-evident

gratification of the patient. No fees are

paid with greater pleasure than those for

some actual cosmetic improvement. When

not engaged in the relief of mankind's

greater ills there is no better nor no more

thoroly appreciated profession than that

of catering to the fastidious by eliminat-

Dangers to the

BY JOHN T. PITKIN,

Chapter ITT.

The sequelse of x-rav inflammation are:

(1) More or less loss of integument

with it- appendages, hair, hair-follicles

(alopecia), nails, sebaceous and sudorific

glands.

(2) Disfigurement of parts involved,

such as hands, face and head, by scars,

pits, warts, pigmentation, baldness, a

shave that requires no repetition, skin

diseases, etc.

Small cicatrices form at the labial com-

missures, drawing the angles of the mouth
downward, giving the operator a sad ex-

pression of countenance. Dr. Wagner, of

Chicago, suffers with disfigurement of the

face and loss of one finger. A French op-

erator is reported to have nearly lost his

nose. Clarence Daily (case to be reported

in subsequent chapter) has scars upon his

face and loss of hair. One entire hand

and four fingers of the other have been re-

moved. Dr. Early, of Columbus, Ohio, has

lost one finger. Dr. Kassabian has many
small scars upon his face. Pigmentation

has rendered his face much darker than

its normal condition. A light streak sepa-

rates the pigmented portion of his fea-

tures from the hair of his head, giving

him somewhat the look of a person wear-

ing a mask. A picture of his hands is

shown elsewhere. Cirdwood, Grubbe,

Kassabian. Skinner, Price, Waite, Piatt.

Detwiller. Wcigel, Pratt, Leonard, and

ing their hypertrophies, knowing what

we can do and how to do it. Klectrolysis

of today is on a firm scientific basis. 1

predict that it will grow in favor from

year to year as the profession realizes

more and more its importance and are

convinced as they surely will be of its

future possibilities.

X=Ray Operator.

M. D., BUFFALO, N. T.

about one-third of the prominent operators

and instrument dealers have hands which

have been more or less severely injured.

Drs. Marsh and Leonard have injured

feet. Blacker (case to be mentioned

later) has gone on "the long journey to

that bourne which no traveler e'er re-

turned."

(3) Chronic scaly skin diseases and
other conditions of the parts result be-

cause some of those little functionaries,

the sweat and oil glands that have mois-

tened and lubricated your skin from the

days of your inception are gone forever.

(4) Horny papillary thickening of the

ends of the fingers beneath and around

deformed nails, crowding the nails away

from their matrices; horny ridges, lumps,

nodules, warts, or callos in other local-

ities. Some of those formations mark
the sites formerly occupied by inflamma-

tory mounds. Most of these formations

can be softened and stripped off, but they

usually form again in the same places.

Their subsequent degeneration into can-

cer will be considered later.

(5) Purpura hemorrhagia and punctate

clots in the newly formed skin; the bleed-

ing probably comes from the nutrient

arteries of the defunct follicles.

(6) Erythema, either circumscribed in

small irregular spots in the skin and be-

neath the nails or diffused over the entire

surface.
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(7) Hyperemia or anemia, usually the

former results, the latter being confined

to circumscribed areas.

(8) Pigmentation or blanching of the

tissues, either temporary or permanent.

The surface may be left with a pigmented

border and white center, as shown in an

accompanying picture. Dr. Pancost has

shown us how the denizens of darkest

Africa can be whitened.

(9) Hyperesthesia to all forms of radi-

ant energy and traumatism. This condi-

tion slowly decreases.

(10) Increased vaso-motor activity.

(11) Diminution or loss of the sense of

touch in circumscribed areas. This sequel

is rare.

(12) Small abscesses at the root* of the

teeth (rare, see case reported at the Phila-

delphia meeting by Dr. Bullitt).

(13) Temporary decrease in sexual

power.

(14) Erratic or redundant growth of

hair. See report of Drs. Girdwood, Skin-

ner, Pancoast and Newcomet.

(15) A tendency to spasmodic mus-

cular contraction and edema.

Secondary, Tertiary, Quartanary Der-

matitis. — From careful observations

made upon patients and myself, 1

conclude that each attack of x-ray

inflammation leaves the parts more

predisposed to subsequent attacks;

consequently, after several repeti-

tions, from a given volume, strength, ten-

sion and duration of exposure, the period

of incubation decreases while the inflam-

mation developed will be more and more

intense. One hand of the operator may

develop dermatitis in a few days while the

other, which has been less frequently or

less severely attacked, requires a week or

more for its appearance; the former will

be severely, the latter slightly affected.

Even the different fingers of the same hand

may have a different period of incubation

and degree of reaction according to their

relative susceptibility. After repeated at-

tacks the period of incubation may be

entirely wiped out, the reaction with a

sensation of warmth or stinging and an

inflammation more or less profound tak-

ing place immediately. Conversely, a

period of rest from raying limitedly de-

creases susceptibility.

Why the hands are so frequently injured

and why upon the dorsum :

—

(1) They are not protected by clothing.

(2) They are usually a little nearer the

tube than other portions of the body, dor-

sum outward.

(3) It is a common practice with ope-

rators to employ the hand in front of the

fl Horoscope, dorsum presented to the tube,

as an x-radiometer, judging by the trans-

lucency of the bones, etc., the degree of

penetration of the x-light.

When the operator is right-handed he

will instinctively hold the fluoroscope in

that member, consequently the left hand

will in the course of time be more se-

riously injured. The reverse is true if

left handed. When ambidextrous both

hands will be nearly equally affected.

Other Dangers of the X-Ray Ope-

rator—Impairment of Vision.—At the

Chicago meeting of this society Dr.

Scott, of Kansas City, reported that

he had been so afflicted, attributing the

same to the Eoentgen Pays.

Personally I am unable without glasses

to read medium print, which I could do

seven years ago before I became an x-ray

operator. I consider the x-ray more or

less responsible, but the fluoroscopic and

dark-room work, not to omit the hand

of time, have each contributed their quota

to the impairment.

Mr. Thomas A. Edison reports that the

focusing power of one of his eyes has been

lessened by the Eoentgen rays.
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Dermatitis, fourth month, showing injuries to nails, papules, horny nodule on index finger

and continued desquamation.
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Post dermatitis condition of liand of Dr. Miliran K. Kassabian, x-ray expert, Philadelphia, Pa.
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One-half of (ace involved with c ancer. (Died.)
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One of my x-ray colleagues has a mild

l'orm of ophthalmia which he believes to

have been caused by the rays. Withdrawal

from their influence is always followed by

improvement. Drs. Kassabian and Waite

have been similarly affected.

Ophthalmoscopic examination of my
eyes made during an x-ray inflammatory

moving bodies upon the window pane,

showing irritation of the retina.

A nurse in my employ who sustained a

facial dermatitis complained of a mild

form of blepharospasm that accompanied

and for a time followed the attack.

Effects of the Roentgen Rays Upon
the Generative Organs.—When the x-

Cancer of forehead.

attack, revealed a deficiency of pigment in

the choroid. The pupils of my eyes were

small, and there were indications of pres-

byopia, such as inability to focus per-

fectly the crystalline lens for near and

remote objects. Vision at thirty or forty

feet was a little blurred and indistinct.

This defect was overcome by distance

glasses, but since my recovery such glasses

are no longer required. I saw minute

ray operator has a mild, but general,

attack of dermatitis the reproduct-

ive organs will darken. The hair over

the symphysis pubis may or may not be

thrown off. There will be desquamation

of the scrotum and glans penis, altho

an investing foreskin of the penis may not

be affected. The sexual power will be

temporarily lost. (See report of experi-

ments made upon the spermatozoa of rab-
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bits at tlic meeting of the Aiin-rican Roent-

gen Ray Society, Philadelphia.) The

(urin contains no albumin.

Collapsing of Crookes Tube and Cut-

ting of Flesh by Ihe Flying Frag-

ments of Glass. — This accident oc-

curred to Dr. King, of Bradford,

Pa., and was reported in The
American X-Ray Journal, July issue of

current year. The entire subject, includ-

ing the danger to the eyes of the operator,

has been considered by my predecessor.

Dr. Pancoast.

For other cases illustrating this danger

I refer you to the current literature deal-

ing with the subject rather than weary

you with further quotations.

In order to throw the searchlight of in-

vestigation upon one of the etiological fac-

tors of cancer I inquire of a patient who

has that disease upon the forehead (see

picture) what was the cause? She replies

the sting of a mosquito. I ask another

suffering with epithelioma of the lips and

cheek the same question (see picture), he

Bays a cut from a barber's razor. Still

another with osteo-carcinoma of the bones

of the face (see picture) says he was

struck with a stone. A patient with one-

half of his face involved fell upon a plank-

that cut his lip. Cancer subsequently de-

veloped in the cicatrix (see picture). A
lady with scirrhus of the breast and a

metastatic focus on the face believes the

primary lesion to have been caused by fall-

ing against a bedstead (see picture). In

other words, slight injuries to epithelial

tissues, in accord with the teachings of

Conheim, the German savant, often proves

a potent cause of cancer. Is it strange,

therefore, that x-ray inflammation with

its specific action upon this variety of tis-

sue, be it physiological or pathological,

should very rarely cause a cancer in an

operator having the cancerous diathesis,

by degeneration of the horny ridges, nod-

ules, warts, cicatrices, etc., left as sequels,

or a retrograde epithelial metamorphosis

superinduced by the inflammatory proc-

ess?

Patients subjec ted to a course of x-ray

treatment of over one year's duration who

are not thoroly shielded from the action

where not required, may become emaci-

ated, the parts exposed may have erup-

tions, oedematous swelling and spasmodic

contraction (slight), painful or other-

wise. This danger is limitedly shared by

the operator.

The rays have been accused of causing

headache, indigestion and other disturb-

ances of the stomach and bowels, sore

throat and symptoms like those produced

by a mild sunstroke, by different operators

and writers, some of which I have previ-

ously mentioned in the context; that all

of these conditions may and do exception-

ally result, I have good reasons to believe.

Preventative Measures.—In r,ew of

the multiple dangers that beset the x-ray

operator I have adopted the following

precautions

:

(1) Never allow the use of any portion

of my body for others to look thru.

(2) Never change the adjustment of a

tube or position of patient while the ap-

paratus is in operation.

(3) Never allow the strong destructive

rays in the center of the field to shine

upon my person.

(4) Never use the hand in front of the

fluoroscope as an x-radiometer.

(5) Wear the safety gloves invented by

Dr. Price, of Cleveland, and of this so-

ciety. Silk or rubber gloves lined with

foil are better than no protection.

(G) Wear glasses as an extra protec-

tion for the eyes against the action of the

rays and the disruption of tubes.

(7) Wear an office coat with extra long

sleeves that come well over the backs of

the hands, the skirt of coat to cover the
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hips, the entire garment interlined with

foil or the Price material.

A safety II Horoscope can be made with a

hood lilted over the trunk and attached

around the margin of the distal ext remity,

the hood to he large enough to extend over

the head, face and hand of the operator,

or a rigid flaring metallic plate can be

fitted around the middle of the trunk of

the fluoroscope on its outside, extending

laterally therefrom, and a thick piece of

plate glass fitted to the inside of the re-

movable end of the instrument.

(8) Not to excite the tube with a sinu-

soidal current or what amounts to the

same thing, overload the direct current

with spark gaps and thus change it into

the sinusoidal. A tube thus excited scat-

ters rays in nearly every direction.

(0) Remain behind the target, the stat-

ic machine, or thick plate glass screens

having metallic bases thru the glass of

which I ran observe all that is transpiring,

or examine my patient who holds the

fluorescent screen, while I remain ex-

cluded from the x-ray field.

(10) If obliged to enter the field for

any purpose, remain as far away from

the excited tube, work in the outer con-

fines as much as possible, do what is re-

quired, then return to a position of safety

immediately. Another good plan for self-

protection is to screen yourself from such

pencils of x-light as would come your way

with a copper plate placed so that you can

see the working of other portions of the

tube, or screen the entire tube, and ob-

serve its reflection in a looking glass.

A combination screen and tubeholder to

invest the tube on all sides with a suitable

aperture for the egress of the rays can be

made of very thick glass.

The new form of clinical adjustable

tables, with a copper or sheet iron cover-

ing nailed onto the wooden top, the top

turned on end, make admirable impromp-

tu screens for many purposes.

The foreign makes of tubes said to be

opake to the rays except at a limited area,

are worthy of trial.

Such precautions I now scrupulously

maintain, for my recent experience with

this subtle force reminds me of the words

of Shakespeare given to the ghost of the

erstwhile Hamlet, king of Denmark (par-

aphrased) :

"My hour has almost come

When I to sulfurous and tormenting

flames

Must render up myself.

Doomed for a certain term to walk the

night

;

And for the day confined to fast in fires,

Till the foul (unnatural condition) of

my body is burned and purged away."

The Legal Status of X Rays.

Hon. W. W. Goodrich, of the Supreme

Court of New York, in Brooklyn Medical

Journal. December. 1903, cites various

court decisions in which the x-ray is ad-

mitted as evidence under the same con-

ditions as to accuracy and reliability that

apijly to an ordinary photograph.

Radium.

Dr. D. A. Stapler, of San Francisco,

has found that sweet pease exposed four

days to radium grew quickej and the

plants were considerable larger than

others not so exposed. He concludes that

short exposures to radium stimulate the

growth of cells,longexposures destroy them.



Electro Therapy.

A Cjursa of Twenty-four Lessons under the auspices of t

Lesson 10 APPLICATIONS

In using 1 1 10 direct current from a

static machine, the first essential is to

have the patient form part of the elec-

tric circuit. This is done by connecting

one part of the body directly or indirectly

by means of a conductor with one pole of

the machine and another part of the body

with the other pole. The second essential

in giving static treatment is to have an air

gap in the circuit. This is for two pur-

poses, to control the current by increasing

or decreasing the resistance and to obtain

the sensory effects upon the patients.

Such matters as insulation of the patient,

grounding one pole, using some particu-

lar electrode, etc., are matters of relatively

small importance. If an insulating plat-

form is used the legs should be not less

than thirty centimeters long. Most treat-

ments can be given equally well without

the platform.

If the patient is connected directly to

both poles of the machine the current pro-

duced is very small. An air gap is there-

fore required in the circuit. If the air

gap is bounded by rounded surfaces the

current passes at intervals in the form of

sparks. If the gap is bounded by one or

more points the current takes the form of

a spray or breeze. The local effect of the

sparks is irritating. A spray may be so

strong as to be irritating, but a mild spray

or breeze acts as a tonic or an astringent.

The effects previously described as be-

longing to the anode and kathode, respec-

tively, are added to the sensory effects.

Years ago when the best static machines

gave excessively small currents, meas-

ured in hundredths or thousandths of a

milliampere, the sensory effects so greatly

exceeded the chemical that the latter were

frequently lost sight of. With a good ma-

tie Chicago College of X-Ray and Electro Therapeutic?.

OF STATIC CURRENTS.

chine, giving one or more milliamperes of

current, the chemical effects are distinctly

marked.

In giving a treatment one pole of the

machine may be connected with a large

conductor, such as a gas, steam or water

pipe, and the circuit completed by mak-

ing a connection from the latter to the

patient who is connected directly with the

other pole of the machine. This arrange-

ment is practically the same as that first

described, the only differences being that

the resistence of the circuit is now slight ly

increased and the electro-static capa<it\

is very greatly increased, enabling heavier

sparks to be given than when the connec-

tion is direct. Beyond mystifying the pa-

tient, the arrangement has no special ad-

vantages. The spark gap in this case may
be either between the patient and the

ground (if he is insulated), or between

the patient and the machine. If it is be-

tween the patient and the ground the op-

erator may himself form part of the cir-

cuit and deliver the current by a con-

ducting electrode held in the hand. For

very mild treatments, particularly about

the face, he may use a wooden electrode,

slightly dampened.

The amount of the current is regulated

in part by the speed of the machine and in

part by one or more air gaps. The longer

the air gap, the smaller the current.

The general rule for regulating the

dosage is that patients whose circulation

is vigorous require stronger treatments

than those that are anemic or in whom
the circulation is sluggish. In the latter

the chemical effects are cumulative at the

poles. ,

The alternating current is obtained

from the static machine by placing the
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patient in the circuit whose connections

are with the outer coating of the two

Leyden jars. In this case also the first

essential is to have the body of the patient

form a part of the circuit. The electro-

motive force of this circuit is not so great

as in the direct circuit, and it is usually

necessary to place the electrodes in close

contact with the body. No spark g.ip is

required in the lower part of this circuit.

The electromotive force of this circuit is

increased by increasing the length of the

air gap between the discharging rods of

the machine. The intensity of the cur-

rent increases with the electromotive

force, with the size of the Leyden jars,

and with the conductance of the circuit.

In applying this current it is advisable

to begin with the sliding rods in contact.

In this position the alternating current is

zero. The rods are then drawn apart as

far as may be necessary to obtain the de-

sired current. Insulation of the patient

and the grounding of one electrode are

matters of indifference. If a spark gap

is placed in the lower part of this cir-

cuit, of such a size that the current will

barely pass, the current itself becomes uni-

directional, or, in other words, a direct

intermittent current, similar to that ob-

tained from the prime conductors of the

machine. If, on the other hand, the re-

sistance of the lower part of the circuit,

including the body of the patient, is small

and the capacity of the condensers is suf-

ficiently large the current becomes oscil-

lating in character.

The alternating current is valuable

chiefly for its effects in stimulating meta-

bolic changes. Non-malignant tumors,

localized infections, chronic inflamma-

tions, and all cases of defective metabol-

ism which are not due to an insuffi-

cient supply of nutrition nor to defective

elimination, are very favorably affected by

the alternating current. In those cases

in which there is any considerable amount

of septic material the alternating cur-

rent must be used very guardedly, as the

introduction of this material into the

general circulation may give rise to seri-

ous or even dangerous results. In such

cases the treatment must be brief and

mild at first, and the channels of elimina-

tion must be kept actively open. In con-

stipation the use of the alternating cur-

rent upon the intestine frequently stimu-

lates the absorption of poisons.

The effect of the alternating current is

marked upon muscular tissue generally.

In acute disorders of the nerves and other

internal organs it is frequently of great

advantage to treat the whole muscular

system. This treatment combined with

active elimination is often sufficient to

cut short the acute attack.



News and Notes.

At the last meeting of the Chicago

Electro Medical Society, held March 14,

a resolution was passed commending the

action of the Illinois State Board of

Health in instituting proceedings against

non-medical users of the x-ray and elec-

tricity, for taking x-ray photographs, ex-

traction of hairs and other applications of

electrolysis to the human body.

The meetings of the society will here-

after be held quarterly instead of monthly.

The following officers and committees

were elected : President, Dr. Stuart John-

stone; first vice-president, Dr. Sheldon

Leavitt; second vice-president, Dr. E.

G. Trowbridge; third vice-president, Dr.

Hamilton Forline; secretary, Dr. T. P.

Hall; treasurer, Dr. E. S. Gregg. Mem-
bers of the executive committee: Drs. H.

P. Pratt, A. Ealph Johnstone, E. S. Pet-

tyjohn. Membership committee : Drs. J.

L. Hammond, C. J. Nichols, J. E. Gil-

man. Judiciary committee: Drs. 0. W.

McMichael, J. R. Hawley, P. S. Eeplogle.

Radiography of Gallstones.

At a meeting of the Academy of Sci-

ences of Paris, held last month, Drs.

Mauclaire and Infroit described how they

had obtained a radiograph of gallstones.

This is, it seems, the first time that such

a result has been obtained. A small tube,

which was "osmo regulateur," and

charged by a static machine with eight

plates, was placed at seventy-five centi-

meters from the radioplate, on which the

patient was placed directly. A bandage

of linen, thiry centimeters large, served

to compress the abdomen. The tube was

but slightly penetrating and the pose only

lasted ten minutes.

—

J. A. M. A., Oct. 31.

This is rather late in the day to claim

priority, however. Gallstones were suc-

cessfully photographed in the body by

Dr. E. S. Gregg in Dr. Pratt's laboratory,

Chicago, verified by operation by Dr.

Byron Robinson, and reported in the

Electrotherapeutic and X-Ray Era in De-

cember, 1901. Dr. Gregg has photo-

graphed several since that date.

Is X-Ray Photography Medical Practice?

A case of unusual interest to the med-

ical profession was decided on January

8, 1904, by the Supreme Court of Minne-

sota—Henslin vs. Wheaton, et al. The

action was by the appellants against the

appellee for damages caused by x-ray

burns, the facts in brief being as follows

:

The plaintiff was under the impression

that he had inhaled into his lungs the

gold crown of one of his teeth, and for

the purpose of locating the substance

called on the defendants for the pur-

pose of receiving medical advice and

treatment. The defendants exposed his

person to the x-ray and took two skia-

graphs in an endeavor to locate the sub-

stance, which were fruitless. The plain-

tiff felt no immediate consequences of the

treatment, but after a period of time he

felt severe pains upon his back and was

advised that he had received what is

known as an x-ray burn. The usual alle-

gations were made in the plaintiff's com-

plaint, charging unskillfulness, etc. On
the trial the plaintiffs called a certain

professor as an expert witness, who testi-

fied that he was familiar with electricity

and the use of the x-ray machine. The

plaintiffs sought to show by this witness

that it was negligence to apply the x-ray

to the person of the patient with the tube

only two inches from the body and the ex-

tent or degree the flesh would be affected

is determined by the nearness of the ex-

posure, and also that nearness of the

exposure was likely to cause an x-ray burn.
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when if further removed sueli would not

result; in short, the testimony of the wit-

ness, if received, would tend to show un-

skillfulness and negligence on the part of

the defendants. On the objection of the

defendants, the lower court excluded the

evidence; applying the rule, in Martin vs.

Courtney, 75 Minn., 255, so well estab-

lished ; that a physician must be judged

by the standards of his own school of med-

icine, and for this reason members of a

d liferent school can not be introduced as

expert witnesses touching upon the skill-

fulness, etc., of the treatment adminis-

tered. The Supreme. Court, however, de-

cided that this rule does not apply in the

case at bar and reverses the decision of

the lower court, saying in part as follows:

''The application of the x-ray to plaintiff

was not for the purpose of treating any

disease or ailments from which he suf-

fered, but for the purpose of locating, if

possible, a foreign substance thought to

be in his lungs. While it perhaps may in

some instances be used as a remedial

agent, it was not so employed in this case.

The so-called x-ray, discovered by Roent-

gen, lias been recognized and known to

scientists, both in and out of the medical

profession, for some eight years. During

this time the apparatus for the generation

of x-rays has been used very generally by

electricians, etc., for experimental and

demonstrative purposes. It is a scientific

and medical appliance, the operation of

which is the same in the hands of the col-

lege professor or the physician of the allo-

pathic, homeopathic or any other school

of medicine. It may be applied by any

person possessing the requisite scientific

knowledge of its properties, and there

would seem to be no reason why its applica-

cation to the human body may not be ex-

plained by any person who understands it.

The rule in the Courtney case, therefore,

has no application to the case at bar. It

might apply, if it appeared that the ap-

plication of the x-rays to plaintiff's person

was for medical purposes, and not for the

scientific purpose of discovering the pres-

ence of the foreign substances in his

lungs."

It appears to us, however, that in the

above case there was a fixed scientific and

medical question, the claim for damages

was certainly predicated upon the negli-

gent use of the x-ray machine as applied

to the plaintiff's person. No doubt the

scientist could testify to the use and prop-

erties of the x-ray, but we do not see how

he could qualify as an expert witness to

testify as such in a case where the only

(piestion involved was the skillful or un-

skillful application of the x-rays to the

person of the plaintiff. As is stated in

this ease, the defendants conceded that

some bodies were more susceptible to the

influence of x-rays than others and, re-

gardless of the distance of the apparatus

from the person of the patient, x-ray

burns may or may not result. If the

physician, therefore, is to be judged by

the standards of his own school, we fail to

understand how a scientist, not a physi-

cian, could be qualified as an expert wit-

ness.

Another phase of this question occurs

to us in this way: From the report of

the case we gather that the application of

the x-ray machine to the plaintiff's person

was for the purpose of diagnosis and was

made by men who held themselves out as

practicing physicians and surgeons. Evi-

dently the plaintiff went to the defendants

because they were physicians and surgeons

and for the purpose of obtaining relief.

In other words, the treatment he was to

receive was "therapeutic" in its nature,

and the skill, etc., used in applying the

same should be judged by the standards

of the physician's own school.

—

Medico

Legal Bulletin.
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Medico- Legal Facts of Hypnotism.

Dr. W. L. Howard, of l5altiiiion\ Md.,

in the Pacific Medical Journal for Feb-

ruary, slates that it is not probable thai

one person ean exercise complete control

over another when not in his presence;

that a person under complete hypnotic

control is not aware of it at the time, and

will not accuse the person controlling him

of the commission of a crime upon him;

is not afraid of him. and can not recollect

what transpired while in that condition.

If the subject is hypnotized later by an-

other person he will tell the truth about

his first experience unless under strong

post-hypnotic suggestion. These views

were given by him as expert opinion to

Judge Bailey in connection with a crim-

inal accusation against a physician.

In our experience the subject who is

under complete control is exceedingly

rare, and to the extent of the control his

opinions, memories, emotions, and actions

are subject to the direction of the hyp-

notist. After the condition he may or

may not remember what has occurred, and

it is not well for an expert to make gen-

eral assertions too positively in matters

that are only partially understood.

The Present Condition of Radio Acti\ e

Science.

It is seldom that a discovery so purely

scientific as that of radioactivity has

awakened and held the interest of the lay

mind as persistently as has that of radium.

This is, perhaps, partly due to the lively

interest shown in this new field by the

scientific world, which usually receives

and discusses new discoveries as a matter

of course. But these new phenomena, with

their apparent paradoxes and surprises,

disturbed the usual scientific calm and

started so many skillful investigators to

work that it is difficult even for those

who make it a point to follow the science,

to keep informed in regard to the latest

development. There is no doubt, also,

that the popularity of "radium" has been

fostered by the unwarrantable deductions

which have been drawn by those not fully

informed of all the facts. Radium has

been hailed on the one hand as a source

of unlimited power and on the other as a

cure for all diseases, and its use has been

suggested for about everything between

these extremes.

MISUSE OF TERM "RADIUM."

The term "radium," by the way, is

being rather misused. The radioactive

substances which one sees exhibited arc

not radium, but the salts of this element,

and they should be called by the proper

term. To call them "radium" is just as

incorrect as it would be to call sugar

"carbon."

THE PROCESS OF DISINTEGRATION.

Those who are interested in radioactiv-

ity will find in the concluding article of

a serial on radioactivity published in the

London Electrician by Mr. Frederick

Soddy, a summary of the present condi-

tion of this science. It will be remem-

bered that radioactivity is now supposed

—

by one school of physicists, at least—to be

brought about by the disintegration of

the atoms of radium or the other elements

having this property. This disintegration

apparently takes place in stages, each stage

occurring abruptly, the character of the

change in the different stages being dif-

ferent for the several substances. There

exist during these intermediate stages

transition forms differing both from the

primary and final result. Thus, for tho-

rium the first transition form to be pro-

duced is thorium X, which is distinguished

from the thorium itself by differences in

the chemical properties. The next stage

produces the thorium emanation, in which

a volatile substance is set free. The third

and last stage produces a substance noA
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volatile. In the case of radium, a gaseous

emanation is set free during the first stage

of disintegration, and this changes into

a non-volatile matter. In uranium only

one intermediate form is known.

THE RADIOACTIVE EFFECTS.

During these disintegrations three ac-

tions may be distinguished. These are

designated by the three radiations, the

a, /? and y. The a radiations are sup-

posed to consist of small particles of mat-

ter having sizes of the order of the hy*

drogen atom, which are shot off from the

material at velocities at times as high as

20,000 miles a second. Since the radio-

active substances have atomic weights

over 200 that of hydrogen, a number of

these particles might be lost by an atom

without materially affecting its atomic

weight. The radiations are supposed

to be particles much smaller than the a

particles, and are thrown off with much

greater velocity, in some cases approach-

ing the velocity of light. The y radia-

tions aTe not supposed to be particles of

matter, but real etheric vibrations similar

to Eoentgen rays or light, except that they

are far more penetrating. Thus, as the

heavy radium or thorium atom disin-

tegrates, it throws off particles about the

size of hydrogen atoms—that is to say,

weighing about one-two-hundredth of the

atom. It may throw off particles in size

about one-seven-hundredth that of the

hydrogen atom, and, in throwing off the

latter, the invisible light waves are set

up.

OTHER PHENOMENA.

These views have naturally encountered

strong opposition, though they seem to

oiFer the best explanation of what takes

place. But the whole story has not been

told. According to the electron theory,

atoms are made up of groups of electrons,

the latter being the small unit charges of

negative electricity. One would expect,

then that the a rays, which represent the

positive charges, and the fi or negative

charges would be produced in equivalent

quantities; but this is not found to be the

case. In the first stage of disintegration

the a particles only are set free. And,

furthermore, it appears that, altho the

atom may throw off a positive charge, the

residual matter may remain positive. It

would seem that there must be some en-

ergy changes going on which have not yet

been determined.

18 ALL MATTER SLOWLY DYING?

Another interesting side of this subject

is the explanation of how it happens that

these unstable compounds have persisted

through the ages un,til today. These

changes are taking place with extreme

slowness, and it is even possible that the

radioactive materials themselves are in-

termediate stages in the disintegration of

a primal element. On the other hand, it

may be that all matter is passing through

this process of disintegration, is living

its life, though the change, as compared

with that of the radioactive materials, is

so slow as not to be detectable. As shown

above, an atom might lose particles with-

out the change in atomic weight being

dectectablo. The change may be so slow

that the electrical effects are not measure-

able, and the products can not accumulate

in sufficient quantities to be detected by

chemical means.

—

Electrical Review.



Adjustable Anode for X=Ray Tubes.
BY R. V. WAGNBBj M. D., CHICAGO, TLL.

The shadow of an object in sunlight same differences appear in x-ray pictures

has its edges blurred, on account of the a:i<l in shadows upon the fluoroscope.

light coming from a large number of When the kathode stream comes to a

points. The si adow of an object under sharp focus upon the anti-kathode the

the light of an arc lamp, on the other x-rays diverge from that as a common
hand, is sharply defined because the light center and a sharply defined shadow or

comes from a very small area. These picture is obtained. The focal distance
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varies with the vacuum of the tube, con-

sequently it is not possible to insure sharp

definition under all conditions with even

the best tubes, and in constructing a

tube the maker is obliged to guess at the

best distance to make between the kathode

and the anti-kathode. There is noway of

testing the accuracy of his guess until the

tube is exhausted and properly excited.

In my new tube the ant i -kathode is

mounted on a threaded stem which can be

magnetically operated thru the glass, so

as to move it up or down or circumfer-

of the anode. It will stand an unlim-

ited degree of heat and unlimited usage,

even with the sharpest focus.

The difference between x-ray work done

witli a properly focused tube and that

done with a tube out of focus may be ap-

preciated by holding a wire screen (20

mesh) between the tube and the fluoro-

scope, with the latter twenty-four inches

distant. When the tube is perfectly fo-

cused the holes may be distinctly seen

with the screen at least twelve inchea

distant. With a poor focus it may be

entially with the surface of the tube, in

order to obtain an accurate focus. The

method of operating is illustrated in the

figure. The little armature on which the

magnet acts cannot get out of adjustment

and will hold the anode in any required

position, either in focus for radiographic

work, or out of focus as is sometimes re-

quired for therapeutic purposes.

In my tube the anti-kathode is made of

platinum especially thickened at the cen-

ter and electrically welded to the body

necessary to bring the screen close to the

fi Horoscope.

[This kind of tube has been needed

for a long time. Every radiographer has

had endless difficulties in selecting the

right tube for a particular piece of work.

We are satisfied that in many cases the

difficulty has been with the focus of the

tuba The fact that the focal distance

changes with the vacuum of the tube

makes an adjustable device of the great-

est importance for accurate work.—En.]



Same Experiments and Conclusions in Hypnotic
Therapeutics.*

BY W. H. W AI.I.W K. M. I).. 01 DISIMTYNTA, \A.

My attention was first called to hypnot-

ism in a medical way in 189&. In the

summer of that year I nicl a lady who as-

sured me she was a natural born "mac-
netic healer." She affirmed that by a few

strokes of her hand she could put her hus-

band (who was an invalid) into a sound

sleep. He was subject to various neurotic

pains, which she could always control by

stroking. Numbers of her friends as-

sured me they could feel a peculiar thrill

when she touched them. I had never heard

hypnotism mentioned in my medical

course, and had always considered it a

humbug, but here were a number of re-

liable people whose word was not to be

questioned, who assured me they could feel

something pass from this lady's hand to

their own. What was it? Animal mag-
netism, as she asserted? or hypnotic sug-

gestion? It was two years later that I

began some experiments on my own ac-

count. My wife was affected with pains

along the course of the sciatic nerve, and

one night I said carelessly, "Oh, I can

stop that in two minutes." I massaged

both nerves lightly and told her her pain

• was gone; she moved them and felt no

pain. She was not nearly so much sur-

prised as I was. From this I concluded

that hypnotism was not all humbug, so I

purchased a set of good books on the sub-

ject and went to work to investigate more

thoro. I have been thus prolix, to show

that it was no hypnotic grand-stand play

that brought me to a study of the subject,

and that, at the beginning, I was anything
; but prepossessed in its favor.

Following instructions of Yerkes, of

* Read before the Thirty-fourth Annual Session of the
Medical Society of Virginia. Reprinted from Midical
Ntivs.

Harvard, I could readily hypnotize hens

and discovered that some were more easily

influenced than others. I met a young

lady who told me she had been hypnotized

several times, and I had no difficulty in

putting her in the rigid, so-called cata-

leptic state.

After this I began to use my newly-

acquired accomplishment freely as a means

of relieving pain in all suitable cases, such

as neurotic headaches, insomnia, and all

kinds of obscure functional nervous trou-

bles, and as an aid to hasten the effects of

chloroform in anesthesia. I was success-

ful in stopping night-sweats of phthisis,

and put a patient (who had an idiosyn-

crasy for morphine) to sleep in the agoniz-

ing crisis of locomotor ataxia.

I wish now tc call attention to a few,

to me, remarkable cases before attempting

to draw conclusions:

Case I.—Mrs. G., aged fifty-three years,

married, no children; had been an invalid

for twenty years when first coming under

my care, and had all the clinical symp-

toms of phthisis and a bountiful supply of

the Bacillus tuberculosis in her sputum.

She was very veak; had precordial pains

and could not sleep. I had exhausted the

pharmacopeia in endeavoring to give her

rest. It occurred to me one evening that

this would be a heroic test case for hyp-

notism. I put her in a comfortable posi-

tion, and in ten minutes I had her sleep-

ing soundly and she slept all night. As
long as she lived I could make her com-

fortable by a few strokes of my hand and

a few firm words of suggestion or com-

mand. Her husband suffers from loco-

motor ataxia, and has an idiosyncrasy for

morphine, which crazes him. I had run
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the gamut of anodynes in his case when
the crisis was on and had given him very

little relief. In his case I used a revolving

mirror, fixing the light behind him and

getting the mirror in such a position that

it would flash the rays of light in his eyes.

He was in such pain that his cries could

be heard for a block away. To quiet his

craving for something to take I gave him

five grains of bromid, and fixed his at-

tention on the mirror, explaining to him

that the rays of light would paralyze the

ocular nerves, eic, and he would soon fall

asleep and be free from pain. Difficult as

he was to control, in fifteen minutes he

was sound asleep, and he slept for two

hours. I then put him to sleep again,

and he slept all night without rousing.

In the room with this patient was a half-

grown puppy, and the colored nurse called

my attention to him just as I had got my
patient asleep. The puppy had been at

tracted by the bright revolving mirror, ami

when I looked at him he was blinking

and unsteady on his legs, and in a couple

of minutes fell over against the hot stove,

which awoke him.

Case II.—The next case I wish to speak

of was a stout woman, aged sixty-two

years. She suffers with valvular trouble,

and has asthmatic attacks at times. She

became frightened and precipitated an at-

tack one day while I was away. When I

saw her, some three hours later, she had

the most irregular pulse I ever felt, and

had an abiding fear that her end was

near. I got her to bed, and with a few

quiet strokes ever the temples and ap-

propriate suggestions she went to sleep,

and now, after some nine months, she has

not had a recurrence.

Case iTJ7.—My next case worthy of

mention was one of delirium tremen?,

Mr. M., a married man and a farmer;

had at one time been a pillar of the

Church, but, like many pillars, had fallen.

When in his cups that seemed his chief

grief. When I went to see him he was in

a particularly bad fix, his horses were

running away w ith him and deacons were

putting him out of church. He would not

take medicine nor allow me to use a hypo-

dermic, and he was too powerful a man
to think of using force with, so I decided

to try hypnotism. It was out of the ques-

tion to try ordinary methods, because I

could not hold his attention; so,

assuming a tragic air, I shouted to

him, "Don't you see the water

around your feet, they are trying to

drown you, get to bed, quick !" He took

the suggestion readily, and seemed in ab-

ject terror of the water. I was then able

to control him, and in half or three-quar-

ters, of an hour had him asleep. I went

home hoping to bold him till morning, but

he awoke in two hours, though more ra-

tional, and in a couple of days was over

his attack. He had another spell six

months later, however, and committed

suicide.

Case IV.—A Bohemian young man
came to me from Pennsylvania with some

obscure nervous trouble. He had been to

see several specialists and was growing

progressively worse. He had vague pains

in calves of legs and thighs, weak back;

was unable to work and had constant head-

ache and roaring in his ears. Strange to

say, none had thought to examine his

ears; and I had been treating him for

two weeks before it occurred to me to

look for impacted cerumen. Both aud-

itory canals were packed full, and how he

could hear so well with them in that con-

dition is a mystery to me. I syringed

them out, and thought I had solved the

riddle of his case, but in a few days he

began to grow worse. I had his eyes ex-

amined and his vision was 20—20, no

trouble there. I had been using electricity,

superheated hot air to spine and cold
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douches. As 1 last resort, I tried hyp-

notism and in ten days I had him out in

the field at work. Of course, I gave him

tonics in conjunction with the other treat-

ment; but the fact remains, that he did

not commence to mend until I had hyp-

notized him several times.

I have thus briefly run over these cases

to show effects, or, better, results. I will

now try to draw some conclusions. I am

not quite prepared at this time to follow

the latest teaching as to the action of, or

cause of hypnotic sleep. Nearly all modern

writers claim that suggestion is all there

is to it. I can not believe this; I have

hypnotized chickens by holding their feet,

laying them on a board and putting a

grain of corn in front of their beak. I

can see no suggestion in this. As I have

stated before, f involuntarily put a puppy

to sleep with a revolving mirror. To my
mind, the whole keynote of the phenomena

is concentration; suggestion only helping

to hold the mind or concentrating it.

It would not surprise me at all to find

the students of the science (if I may so

call it), at some later date go back to

the teaching of Mesmer, and show that

there is a psychic force that produces the

phenomena we call hypnotic sleep.

I do claim, however (and believe that

further research will bear me out), that

hypnotism has a definite physiological ac-

tion, as much so as any drug of the phar-

macopoeia. So far as I have been able to

find out no one has ever advanced this

theory, and thereby hangs the secret of

much of the neglect of one of the most'

powerful weapons in the armamentarium

of the physician. I do not claim that it is

a cure-all. I do not even believe that

every physician is capable of exercising it

successfully, but to a large body of the

profession it is a wonder-worker in a great

many cases. Up to this time, as I have

said, it has been used empirically and

mostly by quacks and advertisers; but be-

cause a quack uses a thing that is good it

is no reason that we of the regular pro-

fession should ignore it, and if we can

show that its effects are at all times the

same or nearly the same—that all patients

submitted to its action behave the same,

I think we are justified in claiming that

it has a definite physiological action. I

believe that its action is simply this: at-

tention is concentrated on, or by some-

thing to such a degree that strain is put

on the vasomotor nerves, resulting in a

paresis of the whole vasomotor system,

with a consequent diminished blood pres-

sure. A patient submitted to hypnotic

suggestion is invariably (in my experi-

ence) starts off with a rapid small pulse,

a little later it gets harder, slower and

full, and as hypnosis comes on tension di-

minishes, and if you put one of them into

deep somnambulism, the pulse is flaccid

and slow. As I said before, blood pres-

sure is diminished, what results? Blood

is very easily determined to any portion

of the body, because the vessels are wide

open, with but one exception. I believe

that whereas in physiological sleep the

brain is anemic, in hypnotic sleep it is

congested, for though the body is asleep

the brain is still active and blood is bound

to circulate more freely where there is

most activity. Now, then ? I concentrate a

patient's attention on a rapidly revolv-

ing mirror, and suggest to him sleep. I

say you are bound to sleep if you keep

your ga-ze on it. He concentrates his at-

tention on it, all else is blotted out, his

whole attention is on that mirror, and

sleep dominates him ; blood is pouring into

the brain, where activity alone is going

on
;
surroundings get hazy and he does not

notice anything but that dominant sug-

gestion, sleep, and as a result he is soon

asleep. Well, what happens then? We
will suppose he is a man who has been
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troubled with a mild neuritis of the leg

and foot. He is sleeping soundly, with a

brain turgid with blood, i say to him,

"You feel no pain in your leg or foot."

His attention is now directed to that foot,

there is a rush of blood to the particular

brain center that presides over that limb,

the brain cells of that center are crowded

together and massaged against one another

by the flowing blood, gradually nutrition

there (because of increased metabolism)

is increased.

The center that appreciated pain no

longer appreciates it, not by any wonder-

ful psychical process, but by a pimple

reasonable physiological process. Well,

some one says, ''You have not removed the

source of irritation ; when the patient

wakes the pain will return, you have not

increased metabolism in the limb." I am
not too sure of that. True, if there is

any material organic change of the tissues

that is causing the irritation, it may not

be possible to cure it except by extended

treatment, and perhaps not then; but

at the time you draw the patient's atten-

tion to the painful area metabolism in-

creases in that part as much so as in the

center presiding over it. Tissue changes

take place, the parts are flushed out be-

cause of diminished tone of blood-vessels,

and the minute vessels are capable of tak-

ing up larger extraneous particles than

they would at any other time; and they

are so taken up and swept out of the tis-

sues and into the general circulation and

on, out of the system.

To recapitulate then, my idea is that

the phenomenon of hypnotism in its ac-

tion on the human economy is a definite

physiological process. It has its psychic

side to be sure, but I do not care to dis-

cuss that at this time. I believe that it

cures pain and many functional troubles

by a process as easily understood as is

the physiological action of—say digitalis

or opium. I know that some of my de-

ductions are not capable of proof, but how
many things in medicine are? I have

carried on my studies and experiments

during the exigencies of an extensive coun-

try practice, and this thesis is far from

what I would have desired. But if it

will help to stimulate research in this field

by some tetter prepared and more fortu-

nately situated than myself, and if I have

succeeded in demonstrating that hypnot-

ism is a therapeutic agent too good to be

left to charlatans, my labor will not have

been in vain.

Radium in Texas.

With regard to the recent reports of the

discovery of radium-producing minerals

in Texas, a correspondent in that State

writes that the Xernst Lamp Company is

mining rare earths in the locality known

as Barringer Hill, which is situated 11

miles from Kingsland, Tex. This region

yields gadolinit? and five other new and

rare minerals. The mining of yttria ore

on a large scale, it is stated, gave rise to

the reports that radium was being sought.

It is stated that the Xernst Lamp Company

is trying to purchase more land containing

the earths and minerals which it utilizes

in the manufacture of its lamps, but the

owners have raised the prices to almost

prohibitive figures. It is asserted by rep-

resentatives of the lamp company that the

gadolinite which it is mining does not con-

tain radium or radioactive properties. The

land owners say, however, that this state-

ment does not agree with the reports of

disinterested scientists who have recently

conducted tests and examinations of the

mineral. These assert that the earths pos-

sess a greater amount of radioactive prop-

erties than those of any other known re-

gion in the world.

—

Electricctl World and

Engineering.



Thirty Years' Progress in Electromagnetic Theory.

It is very interesting to consider the

growth and development of electric theory

during the past three decades. It has not

been so much in the physical or pure

theory as in the applied theory that

the advance has heen madex In the funda-

mental theory of the science, as reflected

in the works of Gauss, Weber and Max-

well, thirty years ago, there is compara-

tively little increase; but in electro-

technical theory there has been a great ad-

vance and development. For example, the

theory of the magnetic circuit has been

developed during the last thirty years, and

without this theory very little prac-

tical development could have been

made in the art of constructing dy-

namos. All advances in construction

would have been by empirical groping.

Thirty years ago there was no alternating

current technology worth mentioning. Our

recent industrial development of power

transmission has rendered necessary an ap-

plied science of alternating currents which

is already extensive, and is constantly ex-

tending.

In the direction of electromagnetic

waves, science has made notable advances

in three decades. In that time the propo-

sition has been set up and established that

radiant energy is of electromagnetic na-

ture, viz. : an oscillatory electromagnetic

disturbance in the ether. Waves of rad-

iant energy have been artificially pro-

duced by electric means with wave lengths

as small as a few inches; but no artificial

electric mechanism has yet been devised

to produce wave lengths as short as a few

microns, the condition necessary in order

that the retina may respond, and the stim-

ulus of light be produced. Of recent

years the electronic theory has made great

strides as a working hypothesis. It is

still only in the stage of partial develop-

ment. It is very comprehensive in its

scope, since it may be said to offer an ex-

planation of all matter, on the basis of

electrical point sources in the ether. It

also attempts to explain the phenomena of

mechanical inertia, or the vis-inertia of

matter, on the basis of self-induction in

moving electrons, i. e., the moving charges

that by postulation form matter. Accord-

ing to this theory, all electric charges are

associated with ions or portions of atoms.

Xo communication of electric charge can

occur without the movement of such ions.

Electric waves in free ether are, however,

capable of carrying away the energy of

such ions. All this theory has been cre-

ated during less than thirty years, and if

not yet demonstrated it must at least be

admitted that each succeeding year gives

more support to the theory.

Concerning the fundamental nature of

electricity itself, there is still no certainty,

but there are several hypotheses. There

are several theories for explaining both

electricity and magnetism in terms of the

ether. None of these theories seems cap-

able of being submitted to experimental

demonstration. It is certain, however,

that, since the interconnection between

electricity and magnetism is known a

demonstration of the nature of the one

must, by corollary, include a disclosure

of the nature of the other. More-

over, it would now seem likely that

the complete unraveling of the nature of

electricity would necessarily include a

revelation of the nature both of matter

and of gravitation. All that can be said

with reasonable centainty at present seems

to be that electricity and magnetism are

states of disturbance in the universal

ether, although the exact kind of dis-

turbance can not yet be defined, partly

because the mechanism of the ether itself
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must be sufficiently known in order to

differentiate its disturbed conditions from

its normal conditions. In the case of air,

as an atmosphere on the surface of our

globe, we have f. sufficiently clear idea of

its nature to enable us to say that a

streaming disturbance of the air, neces-

sarily accompanied by spinning or vortic-

ity, constitutes the phenomenon that we

all recognize as wind. Wind may, there-

fore, be defined as a particular disturb-

ance of the air. Sound, as it reaches our

ears, we attribute to a different kind of

disturbance in air. So it seems clear, in

like manner, that magnetism and elec-

tricity are particular disturbances in the

ether. Just what the disturbances are is

not clear. But we know that the two dis-

turbances are mutually related in the man-

ner that streaming is related to spin or

vorticity in an incompressible fluid. Con-

sequently, as the material for producing

wind is always present, if we have suitable

mechanism, say a fan, and power to drive

it; so the material for producing electric-

ity or magnetism is always present in the

universal other, if we have suitable mech-

anism, say a dynamo, and power to drive

it.

—

Electrical World and Engineering.

Death from X=Ray Burns.

About five weeks ago a prominent busi-

ness man of our town, who was in fine

health with the exception of a chronic

eczema which gave him no trouble ex-

cept occasional itching, was induced to

take x-ray treatment for his eczema. He
took the treatment given him by a physi-

cian who lives in a neighboring town. The

doctor gave him several exposures, and

burned him over a- space of about 10x12

inches on his back on both sides of the

spinal column, including the spinal col-

umn, and extending up to the neck. The

true skin all sluft off, leaving a red, raw,

discharging surface. He was also burned

on the left portion of abdomen, about 4

x(> inches; also over the left lumbar re-

gion, about 4x3 inches, but not quite so

deep. The burns discharged very pro-

fusely, and were the most sensitive sores

I ever observed. They were very red.

and often the most simple dressing would

cause severe pain, and would have to be

removed in a few minutes. At times the

itching was so severe that nothing but

full doses of morphin would control him.

After about three weeks' suffering, de-

lirium set in, which continued for about

five days till death relieved him of his

suffering. Able consultation was had in the

case. Both local and constitutional treat-

ment was carried out; tonics internally,

antiseptics locally, and the patient was

nurst carefully; but the burns were too

severe; they would not heal and were too

exhaustiv.

I may be extreme, but after witnessing

the suffering and finally the death of one

of the best men and a leading citizen of

our town and community from excessiv

x-ray burns, I feel sure that I would not

have an x-ray machine in my office. T

write this to The Medical World, hoping

that thru its columns many physicians

may be made more cautious and prudent

in the use of the x-ray; for I do not be-

lieve that the extent or degree of x-ray

burns can be properly estimated. They

are dangerous and will produce death.

Springtown, Tex. A. S. Garrett, M.D.

[The x-ray is a two edged sword, and

the greatest trouble is that you don't

know what harm you are doing till after

it is done. It acts very differently on dif-

ferent people, some stand it very well,

while others are very susceptible to it

Unless the greatest care is taken to test

each patient's susceptibility, it is easy to

do much more haTm than good. The

November 11th meeting of the Phila-

delphia County Medical Society was given
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to a symposium on the use of the Roent-

gen (x) ray, by a number of gentlemen

who have used it much. A number of

cases of carcinoma and tuberculosis were

given in which it acted like magic; and

other cases were given in which it failed

utterly or did harm, and some severe

burns were reported, but not to such am

extent as to cause death. The consensus

of opinion was that while it acts beauti-

fully in some cases, we are not yet able to

differentiate the cases in which it will act

favorably; and until we can do so, we
should proceed cautiously, and not ne-

glect other methods of treatment. Eczema

was one trouble in which one operator

(Dr. J. P. Schamberg) had gotten most

satisfactory results from its use.

—

Ed.]—
Mr, Ural World.

Finsen Lamps.

The greatest obstacle, in the more gen-

eral use of the Finsen treatment is the

cost of the apparatus as used at the Finsen

institute (Lysinstitute) the length of each

exposure, seventy-five minutes, and the

expense of a constant attendant. In the

last seven years the rearrangement of

lenses, etc., has reduced the time of ex-

posure fourfold. The Finsen-Reyes lamps

are designed for the treatment of one

patient at a time and lessens the amper-

age used from 80 to 20. Thds lamp is

smaller and much less expensive than the

original lamp, but requires an attendant.

In the effort to invent a lamp by which

the cost, maintenance and length of treat-

ment could be reduced, two principles,

chiefly, have been utilized. In one class

of lamps the electrodes have been made
of iron, or other metals, giving light very

rich in the ultra violet rays; in a second

class the electrodes are of carbon but the

source of light is brought much nearer

the region to be treated, the condensers

dispensed with and the amperage reduced

to ten or twelve amperes. Of the second

type of lamp, the best known is the Lortet-

(ienoud and a mod ideation of this by Dr.

Sequeira,. known as the "London Hospital

Lamp." Dr. Montgomery speaks well of

this latter lamp, from personal experience.

He says : "In both these lamps the car-

bons may be brought within two inches

of the surface to be treated, water circu-

lating between two quartz lenses, cutting

off the heat rays : The amperage is ten to

twenty and the voltage fifty-five. In a con-

siderable number of cases the results of

treatment with these lamps have been very

sat is factory and obtained more rapidly and

with less expense than with the original

Finsen apparatus." He formerly thought

that fifteen minutes' exposure, apparently

gave the same reaction as an hour's ex-

posure with the Finsen apparatus, but a

longer experience with the lamp has shown

that while it is unquestionably cheaper and

more convenient in every way than the

original Finsen lamp, and while it is ef-

ficacious in superficial cases, it has not the

power of the original lamp and does not

reach effectively the deep-seated condi-

tions. This is also the opinion of Se-

queira, Leredde, Morris and others. The
much spoken of Bang's lamp has iron elec-

trodes and causes quickly a reaction which

is more superficial than with the other

lamps. These lamps illustrate or verify

the dicta of Professor Finsen that "it is

not light alone, but a large quantity of

light which cures lupus."

Busck claims that he can produce an

effect equally as quick with the original

Finsen as with the other smaller ones,

even those with iron electrodes. Kro-

mayer thought that the reason the rays

from the smaller lamp? with the iron elec-

trodes did not penetrate was because the

large quantity of ultra violet rays they

produced caused so much irritation that

the exposure could not be sufficiently pro-
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longed, therefore he tried removing the

most refrangihle rays by filtration. But

Busck showed that the iron electrodes

gave a light containing a few bl.ue, violet

and ultra violet rays of short wave-length

and therefore could not be expected to

penetrate like the longer rays from carbon

electrodes. It has been demonstrated by

Finsen, Freund. Bie, Stretoll and others

that light is bactericidal and that the ultra

violet rays were the most powerful. Jan-

sen concludes lrom his studies at the

Lysinstitute that concentrated electric

light employed for an hour and a quarter

will penetrate the skin with bactericidal

power to a depth of 1.5 mm., and with a

retarding influence upon the growth of

bacteria to a depth of 4 mm. Montgomery

concludes that of all known methods of

treating forms of tuberculosis of the skin

phototherapy gives the best results. Photo-

therapy is, however, not as effective as the

x-ray in patches covered by hypertrophic

epidermis or crusts or where there is much

pigmentation.

Phototherapy has also proven of value

in lupus, lupus erythematosis, rosacea,

alopecia, areata, certain vascular naevi and

circumscribed diseases of the skin. In

the treatment of deeper diseases the re-

sults have not been encouraging.

—

Dr. M.

F. Engman, in Interstate Medical Journal

for January.

Recent Researches in Radio= Activity and
Electricity.

Dr. J. S. Wight, of Brooklyn, said

that he had been able to show that the

high-frequency discharge would coagulate

blood and serum-albumin, in part due to

the formation of nitric acid from the air;

but there was no destruction of tissue with

ordinary care He had employed this in

connection with his method of electrical

grafting.

In carrying out this method, the sur-

face should he made sterile and then

curetted thoroughly. While still oozing,

grafts should be applied, and the high-

frequency discharge applied with a point-

ed electrode until clotting was firm and

the grafts were fixed on the dry surface.

The serum squeezed out in the process of

clotting should be sponged off, and the

part dressed with 3 per cent carbolized

vaselin. This dressing would not adhere.

It should be renewed on the third day.

Healing would be hastened by an applica-

tion of the secondary Roentgen ravs.

These rays were produced by an apparatus

which Dr. Wight exhibited. These rays

were not reflected, but were truly sec-

ondary, being emitted at the elbow of the

tube from a plate of metal or paraffine.

—

Medical Record.

A New Form of X-Ray Tube.

In the Electrical Review for February

27 William Rollins describes a vacuum

tube designed for treating diseases of the

surface. The kathode is convex, instead

of having the usual concave form. The

kathode stream proceeding from it does

not come to a focus, hut is' scattered

against the opposite wall of the tube. The

tube itself is made bell shaped, and the

x-rays are given out from the base of the

bell where the glass is bombarded by the

kathode stream. The tube is contained

in a non-radiable case to protect the phy-

sician and is provided with a handle.
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Psycho-Therapy.

BY .SIIKI.DOX I/HAVITT, M.U., CHICAGO.

A mere cursory survey of facts must

convince one that mental medicine has a

rational foundation. When we look out

upon life's experiences evidence is every-

where found that mind is the dominating

force among men. The deeper we go in

our study of human experience the clearer

becomes this truth. One mind controls

another. By potent reasoning, by lumi-

nous example, by persuasive eloquence,

men are swayed in their opinions and their

conduct. We are natural hero worshipers.

We prostrate ourselves before those who
have become conspicuous for courage, for

wisdom, for goodness, and for skill, and

murmur our adoration.

Not only does one mind come to domi-

nate another, but it acquires a power

over the physical energies of the universe.

Man takes unseen forces and makes them

drive his machinery, carry his messages,

light his cities and warm his houses. The

utilities that intelligence has been able to

evoke fill us with astonishment ; but the

limit has not been reached.

Nor is the field of mental triumph lim-

ited to the outer world. Indeed, its most

astounding conquests are hidden in the

depths of man's own being. His greatest

conquest is the conquest of self, and his

great creation the creation of his own
destiny.

The powerful effect of mental upon

physical conditions is patent to the more

tyro. One can not study the varying

phenomena of organic action without rec-

ognizing the destructive power of mental

concepts and emotions. In a patient w ho

is very ill mental shock is able to turn the

balance against recovery. To see hope

fade from the countenance may mean

that we shall soon see the pallor of death

stealing over it.

"It is quite true," says one, "that de-

pressing emotions may kill, but that does

not establish your thesis."

No, but if destructive thot can depress

human vitality, can not constructive thot

elevate and sustain ? It is a poor rule

that will not work both ways. WT

ith ref-

erence now to both drugs and mental con-

cepts it may be safely affirmed that if

there are depressants there are likewise

stimulants and tonics. In short, the time

has come when we should no longer close

our eyes to the truth that clinical experi-

ence with psychic remedies develops evi-

dence of the same character as that ad-

duced from the use of other remedies,

and of equal weight. In fact, many of

us have become convinced that much of

the evidence that has been cited to prove

the value of drugs justly belongs to the

domain of psycho therapy.

This is a tempting theme for discus-

'sion. but we are liable to become bewil-

dered i f we go far into it without follow-

ing a definite line of thot. Much of mod-
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era psychological thot is valueless, save as

it awakens a taste for the esoteric, be-

cause it is put forth without logical co-

herence.

What is of superlative value to us in

the direction of cure is to determine (1)

whether the subjective mind can be in-

fluenced in a deliberate and systematic

way by the objective, and (2) how such

influence is best exerted. It will be per-

ceived that the importance of this study

lies in the fact that it is the subconscious

mind that presides over the functions of

organic life.

An eminent professor in one of our

leading universities, in writing of the

evidence warranting a belief in psycho

therapy, says

:

"On every hand we are invited to come

and see, and any disposition to ignore the

facts thus open to observation, while at

the same time wholly condemning the be-

liefs in the name of which they are

wrought, justly leads to a charge of preju-

dice and lack of scientific method. In

fact, the evidence of most remarkable

cases of healing under all these systems

of belief is so abundant that I shall not

hesitate to assume without argument that

we are here dealing with one or more

genuine healing agencies."

Disease is evinced by what we call

symptoms. These symptoms are of two

general varieties, objective and subjective,

the latter being those that are felt and

the former those that can be determined

by means of physical exploration. We
admit that a case can be symptomatically

cured without essential change in the ob-

jective conditions. For example, a woman
with a retroverted uterus may be relieved

of all sense of discomfort without restora-

tion of the organ to what we call a nor-

mal position. To her this amounts to a

cure, since conditions that present no

subjective evidence of abnormality are es-

sentially normal. On the other hand, the

same woman, with her uterus'in a normal

position, and everything else in a seem-

ingly healthy condition, may still suffer

pain. The natural forces may be unable

to cast out a bullet which has become im-

bedded in the trunk of a tree, or even in

the body of a man, and the pathologist

may tell us that there exists an abnormal

condition. But nature comes to the res-

cue, restoring the cellular disorder which

resulted from the penetration, and the

tree, or the man, continues his unimpeded

movement of life forces as is evidenced

in unmodified functional activity.

This dual manifestation of mind, as

seen in conscious and unconscious action,

while it defies comprehension, commands

our respect. It must be that the mind

makes the body, rather than the body

the mind. It is the mind of the cell

that determines cellular development ; and

the human body is but an aggregation of

cells. Only when mistaken for the reality

and idolized does the body become eccen-

tric and tyrannical. Viewed as an ex-

ternal manifestation it grows beautiful

and comes harmonious with the environ-

ment of its own plane.

In what manner the subconscious mind

is influenced and its actions modified and

directed are the very things about which

we are learning something in these days

of varied practice.

As one out of many of the psychic

truths that have been developed I may

mention the exceeding value to healthful

mental and physical functioning of an

active volition. "Be systematically ascetic

or heroic in little unnecessary points,"

says Prof. William James. "Do every

day or two something for no other reason

than that you would rather not do it, so

that when the hour of dire need draws

nigh it may find you not unnerved and

untrained to stand the test. Ascetism of
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this sort is like the insurance which a

man pays on his house and goods. The

tax does him no good at the time, and

possibly may never bring him a return.

But if the ** fire does come, his having

paid it will be his salvation from ruin.

Po with the man who lias daily inured

himself to habits of concentrated atten-

tion, energetic volition, and self-denial in

unnecessary things. He will stand like

a towor when everything rocks around

hi in, and when his softer fellow mortals

are winnowed like chaff in the blast."

1 will mention one more demonstrated

law given us "by the new psychology, and

that is the surpassing value of faith as a

condition of cure. There must be faith

on the part of both physician and patient.

The man who attempts to cure his patient

by means of remedies in which he has no

fa i tli makes poor work of his attempts.

And the patient who comes to the doctor

without faith usually hears away with

him the same ailments with which he

came, intensified, it may be, a hundred

fold. How often have we been shorn of

our power to heal by the perverse un-

belief of the sufferer. Doubt and fear

paralyze the efficiency of remedies that

might otherwise assert their curative

virtue.

That there are valuable means of cure

resident in the psychic realm many of us

are fully persuaded. We have dogmatic-

ally set limitatioas upon their efficiency

by our hampering skepticism. We have

not been willing to give them a fair op-

portunity to demonstrate their powers.

But we are becoming more rational and

liberal. We are approaching a state of

toleration which is most encouraging. I

wish we knew bettor how to utilize the

esoteric forces ; but we are slowly learn-

ing. Those who know the least about a

subject are often the most voluble in their

denunciation of what it stands for. There

can be no rational objection to a tentative

adoption of methods that the experience

of others has commended, no matter how

new and problematical their nature, pro-

vided, of course, that they be not hazard-

ous in themselves and do not displace

those that are known to be measurably

helpful.

Let us set for our motto in the realm

of mind and morals this rational senti-

ment: In certis unitas; in dubiis libcrtas;

in omnibus caritas.* It is safe to do so,

and it is just.

* In certainties unity ; in doubtful things liberty;

in everything charity.



Radium, a Name Only.

liY J. RUDIS-JICINSKY, A.M., M. D., M. E., CEDAR KA1'JDS, IOWA.

Ever since the wonderful discovery of

the kathode rays by Zenger in 1884, the

Becqtierel rays in uranium, the .Roentgen

rays with their penetrative power for

skiagraphy and therapy in medicine and

surgery, the dark rays found by Le Bon,

canal beams, Leonard rays, and the N
rays ; the discovery of Strutt, who proved

beyond a doubt that all the metals are

ionizing the air, and the discovery by

Ebert that the air in the ground is more

capable of carrying electric charges than

ordinary air; scientific men have tried to

answer the puzzling question what these

and similar rays really are. Theories

upon theories have been given, and these

with the discovery of radium by Professor

and Madam Curie, and the work of Be-

mont, have had such wide-embracing con-

sequences that today thru the epoch-

making investigations of Thompson and

others we are facing many new and start-

ling problems.

What is radium? They say that the

name is given to a new elementary sub-

stance recently discovered, as stated.above,

and that it has the peculiar property , of

continuously emitting radiations, some' of

which are of a similar character to the x-

rays. The metal uranium, and pitch

blende, the ore from which it is obtained

in very minute quantities, has also prop-

erties very similar to those of radium,

but in much less pronounced degree. The

extraordinary properties of radium have

given rise to much discussion as to the

ultimate constitution of matter, and the

old laws of chemistry, physics and physi-

ology seemed to be shattered at once. But

they are not dead, they are here yet, bet-

ter understood with all the flood of light

thrown on these broad regions of hitherto

inexplicable phenomena.

It will be well perhaps to begin with

electricity. What electricity is we simply

do not know, but we do know what to do

and how to do it to get the greatest and

most useful amount of the same for our

purposes. We have here the name for

some kind of energy, an energy which

thru the medium of ether gives us radia-

tion, motion, heat, or a sensation caused

by the action of ether-waves on the eye,

namely light. We know that a certain

energy must be imparted to the radio-

meter-vane by the sun. To the sense of

touch it appears to be heat, in the eye it

produces the sensation of light, and in

certain substances it has the power to pro-

duce chemical changes. Those chemical

changes under the radiation from the sun

have been going on for years and years on

our earth, and we know that what we re-

ceive from the sun, whether it affects the

sense of touch or sight or produces chemi-

cal changes, is in reality some form of

energy and is one- and the same form

whatever the effect.

There is a class of substances which

during several hours' exposure to light

waves absorb their energy without be-

coming hot, and in turn emit light waves

which are quite perceptible. This prop-

erty of shining in the dark after having

been exposed to light we find in decayed

wood or over swamps. There where the

atoms are crumbling and decaying, the

decay itself seems to give us under the

influence of the sun some other energy,

perhaps some other life.

Madame Sklodowiska-Curie found that

the residue of pitch blende (certain rem-

nants of silver ore from Jachymov, Bo-

hemia), an oxide of uranium, after ex-

tracting the uranium, was four and one-

half times as active as uranium. She
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fused these residues with carbonate of

soda, treated with acid, precipitated with

sulfuretted hydrogen, and so on; the

guiding principle being that while the

chlorid of the substance was soluble, the

sulfate was insoluble; and she received a

light brown powder, which slightly dark-

ens in line as the radio-activity increases

thru higher refinement, radium bromid.

The whole process is most assuredly

chemical.

Apart from the heat rays three distinct

kinds of radiations are constantly evolved

from radium, the alpha, beta and gamma

rays. The gainma rays are analogous to

\ rays, the beta rays are less penetrating,

and alpha rays have exceedingly slight

penetrating power. Briefly, the projectiles

from radium are material, heat and elec-

tricity; while x rays possess the shorter

wave-lengths of electric discharges. Both

arc ultra-violet, at the end of the spec-

trum, with a slight deviation in the .beam.

Finsen's light, the electric light, is in the

same category.

Now if we observe carefully a Crookes

tube in the beginning of the action (as

described in American Medicine, July 4,

190.'?), giving some x rays in the hemi-

sphere proper, we will see the stream from

the kathode of a light violet color and in

the shape of a pencil bombarding the

middle focal point on the platinum plate

of the anode; then two peculiar lines of

the same color will appear exactly at the

division of the hemisphere of x ray activ-

itv and the dark hemisphere behind. In

a few seconds, the apparatus giving a

small amperage only, the violet color of

the kathode rays will fill up the whoie

space of .the- hemisphere of the x ray

proper, and these will appear in their

beautiful yellow-green color at once, when

there is enough electromotive force behind

the tube. This shows that the speed and

division of the particles and corpuscles

in the kathode ray depend upon this

electromotive force, and the number of

corpuscles in the discharge depends upon

the magnitude of the current going thru

the tube. It is, an electrochemical action

pure and simple. There is some medium

filling the space of the vacuum tube un-

occupied by air, a medium by which mo-

tion can be communicated from one point

to another. This medium has received

the name of ether, as we know. Is it pos-

sible that thru the influence of this me-

dium the kathode rays are changed into

more powerful rays of x ray order when

there is more force and energy behind?

If that is the case, the larger amount of

energy in the ground-air, more capable

of carrying electric charges with all their

dynamic and chemic actions from the

simplest decay to another animal or vege-

table life, is due to electrons, the basic

material out of which all matter is

formed. The 'electrons are positively

charged with electricity, and are the

smallest particles known to be so charged.

They are defined as. the~.c.enter of con-

vergent ether strains., Ether then is the

fourth stage of matter. Now we say

ether, because we do not know more than

that an empty'space can not communicate

motion. It is an unavoidable assumption,

such as we make about the x rays, N rays,

radium, etc., to explain their peculiar be-

havior and actions.

We get the ultra-violet and violet rays

from the sun. besides all the other rays

of light. The force behind is not known

to us. The force electricity we know that

we have. Is it the same force which we

get from the sun. or some part of it,

which enters into chemical combinations,

into all kinds of periodic disturbances in

the ether, with most complex aggregations

of components in different objects on the

earth? Is light, are all the rays of lisiht,

the result of electrochemical action in a
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vacuum around the world of ours, having

all kinds of electrons between the poles,

positively charged with electricity? Are

we all probably but varied forms of ether?

We know that the electrons move freely,

and everything has a greater or smaller

number of electrons about it ; in other

words, everything gives more or less light,

and radium is the best illustration of it.

Professor Sir William Ramsay has de-

scribed experiments in which the emana-

tions given out by radium appear to be

transformed into the gas helium—again

life and death with light and darkness.

One theory after another appears, all

dealing with the unknown, and always

with the same energy; at least an energy

that is named today electricity, tomorrow

ether, transformation, electrolysis, emana-

tion or decomposition, matter in ultra-

gaseous state, dissociation of the elements,

etc., welded into a theory, which from

the practical standpoint is a result of a

certain chemical process bearing the

name Radium, a name only.

X-Ray Photograph of Rubber Tube.

Dr. J. F. Smith reported at a meeting

of the Chicago Medical Society an in-

vestigation of the permeability of rubber

drainage tubes to x-rays. The late Pro-

fessor Fenger suspected that a drainage

tube had been lost in the abdominal cavity

of a patient. Before reopening the wound

experiments showed that a red rubber

drainage tube gave a distinct shadow

through the tissues of the body. A skia-

gram of the patient proved in this case the

absence of the tube. Rubber containing

vermilion (mercuric sulfid) casts a dense

shadow. Rubber containing sulfid of anti-

mony and compounds of lead or zinc cast

shadows which are less dense. The

shadow of pure gum is scarcely percepti-

ble thru any thickness of tissue.

Therapeutic Uses of X-Rays.

In the Virginia Medical Semi-Monthly,

November 13, 1903, Dr. E. G. Williams,

Richmond, Va., reviews the history and

technic of x-ray treatment and gives a

number of cases. "In treating cases my
object is to use a ray that will peni'trate

just beyond the diseased conditions."

Idiosyncrasy is of small importance. The

effects of the rays upon normal tissues

he finds to be in close accord with theory,

and the therapeutic effects can be de-

pended upon to the extent indicated by

theory. The indications for the use of

x-rays are bactericidal, stimulative, de-

structive and anodyne. The bactericidal

action is useful in parasitic diseases; the

stimulating action in chronic conditions,

alopecia, rosacea, etc. ; the destructive ac-

tion in those pathological growths in

which the abnormal cells are of much

lower vitality than the others; and the

anodyne effect is marked in malignant

growths and neuralgia.

He reports six cases of epithelioma

cured ; one case of carcinoma of the face

cured and another doing well ; one carci-

noma of the ear nearly cured ; a sub-

maxillary carcinoma improving; one case

of recurrent carcinoma of the breast

nearly cured, and one died with numerous

metastatic growths in liver, kidneys and

other organs; one case of acne rosacea of

nose, redness disappeared, but the dilated

capillaries persist; two cases of psoriasis

cured
;
lupus erythematosis on nose, cured

;

case of locomotor ataxia is very much im-

proved.

Keloid Treated by X-Rays.

Dr. William M. Harsha reports in Med-

ical Journal, of January, the marked re-

duction in size of a keloid growth behind

the right ear in a man of eighteen.



Electro Therapy.

A Course ol Twenty-four Lessons under the auspices of the Chicago College ol X Ray and Electro Therapeutics.

Lesson 11-HIGH FREQUENCY CURRENTS.

The discharge from a Leyden jar is

oscillatory when the resistance of the dis-

charge circuit is small. The period of

the oscillation varies under dilferent con-

ditions, one of which is the capacity of

the jar. An electric charge is a strain

of the atoms and the ether in and about

the dieletric of the condenser, a twisting

strain of the atoms of the glass of the

Leyden jar, according to the vortex the-

ory. When the capacity of the jar is

small there is "a relatively small number

of atoms to be twisted, and the total

amount of twist produced by a given force

is small. The untwisting, which consti-

tutes the electric discharge, takes place

with great rapidity, and the time of each

oscillatory wave is exceedingly short, per-

haps one hundred-millionth of a second.

Each wave of the series has less ampli-

tude than the one before it, so that the

whole series may be over in less than the

millionth of a second. When the capacity

of the Leyden jar is greater the untwist-

ing occupies a much longer time, and the

frequency of the oscillatory waves is pro-

portionally less.

When two Leyden jars are used in con-

nection with a coil or static machine one

of them is charged negatively and the

other positively. The connection of the

outer coats of the two jars places them

in similar positions in the same electric

circuit so that both in the charge and in

the discharge the oscillatory currents and

these only traverse the conductor con-

necting the outer coats of the jars.

It is essential to bear in mind these

first principles of electric currents, that

they do not flow at all except in complete

circuits, and that the total current in

every cross section of a complete circuit

is the same. The glass of the Leyden

jars is a non-conductor, yet it forms in

this case part of the conducting circuit.

A non-conductor is a substance whose

atoms can not rotate continuously under

an electromotive force without tearing

them apart from their fellows and thus

destroying the substance. But all non-

conductors are dielectrics, that is to say,

they are capable of conveying the electric

twist to some extent from atom to atom

thru their substance. In other words,

the atoms in a non-conductor can rotate

a little way, the strain becoming greater

with the increase of force, and may oscil-

late back and forth so as to become to a

limited degree conductors of an alter-

nating current. The circuit of a direct

current must consist of conductors only,

or of conductors and such dielectrics as

become conductors under the given con-

ditions. But the circuit of an alternating

current is not necessarily so restricted.

The oscillatory current in that part of

the circuit between the two Leyden jars

is almost always used as the basis of the

high frequency currents used for thera-

peutic purposes. In order to secure the

best results each jar should have a con-

densing surface approaching one square

foot in area, and the two jars should be

tuned to the same capacity. The break

in the primary current must be sharp and

clean, and the primary current must be

sufficient to charge the condensers prompt-

ly and completely.

The high frequency discharge of the

jars is not directly available therapeu-

tically, because to pass it thru the body

means to put into the circuit so much re-

sistance that the oscillations are prevented.

The oscillations of a tuning fork may
continue for several minutes in air. since

the air offer? so little resistance that the



106 THE AMERICAN X-RAY JOURNAL. [April KJ04

energy of the oscillation is dissipated

slowly, but if the resistance to the mo-

tions of the fork be. increased, as by

touching it with a feather, the motions

die out rapidly, while if the resistance

be still more increased by pressing a

finger on the fork the oscillations are pre-

vented entirely. Electric oscillations are

affected in a similar way by an increased

resistance in the circuit.

On this account the resistance of the

Leyden jar circuit is kept small by mak-

ing the conductors of relatively short and

heavy wires, and the therapeutic currents

are produced from these by one of the

following methods

:

The wire from the jars is made into a

helix or a spiral, from each end of which

comos a branch wire to the electrode.

The two branch wires together with the

body of the patient form a shunt or

branch circuit, whose resistance is many
thousands of times greater than the re-

sistance of the helix or spiral. Conse-

quently a steady current would pass al-

most entirely thru the helix, leaving

nearly nothing for the shunt. But with

a sudden impulse this is not the case.

The self-induction of the coil retards the

first impulse for the minute fraction of

a second, and the full electromotive force

of the discharge is available to send this

impulse with its succeeding waves thru

the shunt circuit, of which the patient

forms a part. The main part of the cur-

rent, however, coming an instant later,

passes thru the coil, and its oscillations

each have their tips sent into the shunt.

These are -sometimes known as d'Arsonval

currents. Their properties seem to be

quiet different from those of ordinary cur-

rents. For- example, the two electrodes

may be held in the bare hands with

scarcely any sensory evidence of a cur-

rent, but when the electrodes are brot near

together- a series of strong and bright

sparks appears in the air between them,

and if the metallic electrodes are touched

together they adhere quite strongly, owing

possibly to the heat generated by the cur-

rent at the point of contact by the heavy

current then passing. Muscular contrac-

tions may be produced in any part of the

body by placing the electrodes upon the

surface in such positions that the resist-'

ance of the shunt circuit is small, even if

the uninsulated electrodes are at the same

time held in the hands. In such case

more of the current passes thru the shunt

and less thru the coil, while so long as

the shunt resistance is high only the tips

of the oscillating waves pass that way.

A second method of obtaining high fre-

quency currents that are available for

therapeutic uses consists in the use of a

small inductorium for transforming the

oscillations into others of the same period

but of higher potential. For this purpose

the wire from the jars is wound in a

rather open helix, so as to avoid self-in-

duction, and within this and insulated

from it is placed a secondary helix of

much finer wire with perhaps ten times

the number of turns, not too closely

wound. Each set of oscillations of the

current in the primary wire of this trans-

former (which is usually known as a

hyper-static) produces by induction a

similar set in the finer secondary wire.

The two helixes must be properly tuned

so that their natural periods of oscilla-

tion are in harmony, and it is a curious

fact that unless this tuning is perfect

better currents are obtained by using only

one terminal of the secondary than by

using both, because the waves interfere

and partly neutralize each other.

The principle of resonance is made use

of as a third method of obtaining high

frequency currents of high potential and

great intensity. The Oudin resonator is

a large helix nf heavy copper wire, rather
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heavier at the base than above, very open-

ly wound so as to avoid self-induction.

Thru a few of the heavier turns of this

helix the impulses from the jars are

passed. The upper part of the coil then

becomes the seat of high frequency oscil-

lations of much greater potential, or in

other words it is the seat of oscillations

of much greater amplitude, which are

like the current from the hyper-static in

seeming not to have a circuit but to come

from one terminal only. Ti. electric

oscillations correspond to the oscillations

of the tip of a fishing rod when the handle

is held in the two hands and strongly

shaken. When the shakes are properly

timed to the length and elasticity of the

rod its tip makes much larger vibrations

with much swifter motions than those of

the part held in the hands.

The Oudin resonator, when properly

High Frequency Currents in Hedicine.

In The Medical Visitor for December,

Dr. E. H. Grubbe gives a popular exposi-

tion of this subject and makes, as is very

frequent in popular papers, a few inac-

curate statements, such as these : "Elec-

tric vibrations differ from other forms of

vibration only in rate and number." "The

simplest form of the electric vibration

is the direct or continuous current." As

a matter of fact, vibrations differ in kind

as much as they do in frequency. A direct

current is not a vibration at all. The

words "direct" and "continuous" are not

synonymous terms; a direct current is one

which goes in one direction only; a con-

excited' by a heavy current from a coil or

static machine, is capable of giving a tor-

rent of sparks or a blue spray (effluve;

four to six inches in length. From a pair

of resonators properly tuned a spray may

be made to pass between two electrodes

nearly a foot apart.

High frequency currents can not be

measured satisfactorily with an ordinary

meter. The dissipation of energy in a

conductor is measured, but this rate in-

creases with the frequency of the current.

The current from a resonator may regis-

ter 300 milliamperes or more and be per-

fectly harmless, while one third of that

current actually passing thru the body

would be dangerous to life. But so long

as the frequency is the same the meter

serves as a relative measure and is there-

fore of considerable service in giving

treatments.

tinuous current is one that keeps on with-

out interruption.

Action of Light on derm Diseases.

The Electrical Review suggests the the-

ory (Jan. 2, 1904) that the" germs of dis-

eases which are favorably affected by radi-

ations may be of a size somewhere near

the wave length of the ray which affects

them, and that they are injured or de-

stroyed by the electric currents set up in

them when the tuning is accurate. Pos-

sibly the physician of the future will

screen off all the other rays and use only

those which are destructive to the germs

of the disease which he is combating.



A New Alternating Current Rectifier and Interrupter.

BY W. B. CHUBCIIEB, M. E.

CINCINNATI, OHIO.

The principles underlying the alumi-

num rectifier have recently undergone a

process of development that makes this

device a practical piece of apparatus. For

the benefit of those unfamiliar with these

fundamental principles the simplest type

of rectifier will be first described. An

aluminum rod when connected to the pos-

itive side of a source of direct current and

immersed in a phosphate of soda solution

with said solution in contact with an-

other electrode, say of platinum, which is

connected to the negative side of the same

source of current simply, will develop

upon its surface a film that almost com-

pletely insulates the aluminum from the
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solution. When the current is reversed

so that the aluminum is negative to the

platinum the film permits the free passage

of the current. II' the current is again

reversed the film at once insulates the

aluminum from the solution. It appears

to make little or no difference how rap-

idlv these reversals of current take place,

as the valve action of the aluminum re-

mains unchanged. It will, therefore, be

understood thai an alternating current

simple rectifier as above described. The

curve below the line represents the cur-

rent that "leaks" from the aluminum rod

at the instant it becomes positive.

The Churcher Rectifier, which produces

uni-directional current, is illustrated in

Fig. 3. This is accomplished by the aid

of two aluminum electrodes instead of

one, both in the same solution with the

platinum electrode. This method of recti-

fying requires the use of a transformer

of any frequency will operate the "valve."

At the instant the aluminum rod becomes

positive a small momentary current does

pass from the aluminum to the platinum

thru the solution, but only during the

actual closing of the "valve." Therefore

a complete rectifying of the current can

not take place when one aluminum elec-

trode is used. Fig. 1 illustrates the ordi-

nary alternating current wave and Fig. 2

illustrates the wave as produced 'by the

having a center lap in the secondary

winding (Fig. 5). The two extreme ter-

minals of this secondary are connected

to the two aluminum electrodes in the

rectifier ' solution (Fig. 5). It will be

readily seen that when No. 1 aluminum

electrode is positive No. 2 aluminum elec-

trode is negative. When reversal takes

place No. 2 electrode becomes positive and

No. 1 negative, etc., etc. When No. 1

electrode is positive its film insulates it
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from the solution so that the half of the

transformer connected to it can not act.

No. 2 aluminum electrode being negative,

current passes from the center tap of

transformer to the platinum and thence

thru the solution to aluminum electrode

No. 2. At reversal of the current the

reverse action takes place, so that the cen-

ter tap of the transformer is positive at

all times to one or the other of the alu-

minum electrodes producing a current as

in Fig. 3. The apparatus (X) to be op-

erated by the uni-directional current is to

be connected in circuit between the cen-

ter tap of the transformer and the plati-

num electrode. The leakage of current

before mentioned still takes place, but

passes to the negative aluminum electrode

instead of to the platinum electrode and

hence does not affect the apparatus at (X).

The primary winding of the trans-

former can be readily adapted to any al-

ternating current line and the secondary

can be wound to deliver any voltage or

amperage of direct current. The regula-

tion of the direct current from the recti-

fier is best attained by regulating the

primary alternating supply by means of

inductance or resistance.

The Churcher Alternating Current Rec-

tifying Interrupter is constructed upon

the principle above described, but has re-

stricted area of platinum electrode ex-

posed to the solution. If an x-ray coil

having comparatively few primary turns

of low resistance be connected in circuit

at "X" a sufficient volume of current will

flow to completely interrupt the current

at the platinum electrode. There may be

a number of these electrodes of different

areas so that by the selection of any ona

or any combination of two or more a wide

range in volume of spark and rapidity of

interruption may be obtained. This in-

terrupted current always flowing in one

direction produces results in the x-ray

tube similar to those produced when ordi-

nary direct current is used. In fact, the

results are superior to the extent that

the interruptions can not take place as

rapidly because of the wave form of the

direct current. The interruptions can

take place only during or near the peak

of the pulsating (not alternating) wave

from the rectifier, or approximately with

one-half the frequency when direct cur-

rent is used. Fig. 4 approximately illus-

trates the interruptions from this type

of alternating current interrupter. Fig. 6

illustrates the complete rectifying inter-

rupter.

Light Rays for Tuberculosis.

Dr. C. E. Rogers, in the St. Louis Med-

ical Arena for December, says the germ-

destroying power of light is not directly

dependent upon its quality, but upon the

quantity. The quality is only important

as a factor in reaching the diseased parts.

He finds the combined rays much more

penetrating than the violet or ultra violet.

Recovery from pulmonary tuberculosis is

possible even in advanced conditions. It

depends as much upon the general condi-

tion of the patient as upon local treat-

ment. The exposures to light must con-

tinue at least an hour at a time, and some-

times a period of ten or twelve hours is

required for a single treatment. His re-

sults have been good. The shortest period

of treatment followed by cure was one

month, the longest six months, the aver-

age ninety-eight days.
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The iluorescence spectrum receded

upon the fluid shows, as 1 have already

mentioned, three regions of should flu-

orescence, and the absorption spectrum of

naphthaline, which by placing a small cell

filled with the solution in front of the

slit may be obtained upon a paper screen,

gives a key to the cause of this phenom-

enon. In this spectrum (see p. 25) a

completely black band is visible in the

green-yellow band D, a dark band be-

tween E and b, while the violet end ap-

pears shaded. On employing a very small

solution of the naphthaline coloring ma-

terial the whole spectrum vanishes, with

the exception of the red end, which re-

mains apparent to a point behind C. If,

now, the absorption spectrum be compared

with that thrown upon the fluid, the inti-

mate relations between the absorption and

fluorescence, that has already been pointed

out in the esculin solution, is corroborated

in the minutest particulars, for every dark

band in the absorption spectrum corre-

sponds to a bright band in the fluorescing

spectrum. Every ray absorbed by the

fluid occasions fluorescence, and the fluor-

escent light produced is the brighter the

more completely the ray is absorbed.

A second example of the excitation of

fluorescence by rays of small refrangibil-

ity is exhibited by the solution of chloro-

phyll. The spectrum projected upon this

green fluid fluorescence of a dark red

color from B to a point within the ultra-

violet, exhibiting at the same time bright

bands which correspond with the dark

bands in the absorption spectrum between

B and C, where the greatest amount of

absorption occurs, the fluorescence is also

the most marked ; but it is the middle red

rays which here act so powerfully as ex-

citants. Tt is remarkable that the red

fluorescent light which the chlorophyll

solution emits likewise lies, in regard to

its refrangibility, between B and C.

Cholorphyll solution affords a proof that

all rays of the spectrum, with the excep-

tion of the extreme red in front of B, are

capable of calling forth fluorescence.

Their capacity for doing so depends sim-

ply on the power of absorption of the

fluorescing substance. The most refrangi-

ble violet and ultra-violet rays are, how-

ever, characterized by the circumstance

that they are capable of exciting all

known fluorescing bodies.

Fluorescent light is only perceived so

long as the fluorescent substance is illum-

inated by the exciting rays; as soon as

the light falling on it is obstructed, the

colored shimmer vanishes. It is only in

the case of some fluorescent solid sub-

stance, as, for example, fluor-spar and

uranium glass, that, with the aid of ap-

propriate apparatus (Becquerel's phos-

phoriscope) a very short continuance of

the fluorescence may be observed to take

place in the dark.

There are, however, a number of bod-

ies which, after having self-luminosity

excited, continue to shine for a certain

time in the dark. These substances, and

the physical cause, I have already alluded

to in one of my published papers, to which

I refer you.

I will devote the rest of this paper to

demonstrating some of the photographic

qualities of light waves.

I begin with a piece of common "print-

ing-out" paper—in other words, paper

that has already been covered with a sen-

sitive film saturated with chlorid or bro-

mid of silver that turns almost black after

exposure to light for a certain time. I

cover a portion of this sheet of sensitized
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paper with stencil plates cut out in sheet

zinc and then subject it to the white light

proceeding from an electric arc lamp

placed near by. In thirty seconds you

can see on the already darkened paper

where the light waves, falling on the ex-

posed parts, have performed their chemi-

cal action and printed patterns of the

stencils. And at this point arises the

question—which, of all the rays, actinic,

calorific and visible, that have been per-

mitted to fall upon the paper, was the

actual ray that produced the given result?

We will prove this by a simple test, by

turning on the light in the optical lan-

tern and utilizing the quartz lenses and

prism to produce the spectrum. We now

stretch out a long piece of "printing-out"

paper along the entire length of the visi-

ble spectrum to a distance into the invis-

ible spectrum at both ends and leave it

there to develop. In a few minutes I

shall refer to it again.

I take another sheet of "printing-out"

paper. Over it I place a sheet of opaque

tinfoil, in which a number of holes have

already been cut. These holes I cover

with a number of thin pieces of differ-

ent materials—for instance, 1. window

glass
; 2, flint glass

; 3, red glass
; 4, green

glass
; 5, blue glass

; 6, quartz
; 7, fluor

spar; 8, rock salt; 9, ebonite. I now pass

the sensitized paper so covered under the

rays of an electric arc lamp, placed so as

to throw all its light downward. Since

the paper can be darkened only under

those materials transparent to the photo-

graphic rays, it will naturally appear at

once which materials cut off the active

waves. Two minutes' subjection to the

light will give the test.

You will see at the end of that time on

taking up the sheet none of the photo-

graphic rays have been transmitted by

the red glass or the ebonite (itself black)
;

whereas the green glass has held back the

greater part of them, while the flint glass

has transmitted only a few; you will no-

tice now that beneath the quartz, the rock

salt, the blue glass and the window glass

the paper appears to have darkened in

about equal degrees—altho by applying a

more powerful test we could find degrees

of difference among even these. One

practical fact at least has l>een proved by

this test, that, altho red light affects our

effect, it produces no effect whatever upon

a photographic film. Every photographs

shows that he has observed this by using

red-colored tissue or red glass to screen

the light he uses while preparing and de-

veloping his plates or to cover the win-

dows of his "dark room."

I now return to the long strip of sensi-

tized paper that has been during this time

exposed to the spectrum. On examining

it, it is apparent that it has preceptibly

darkened at the violet end even beyond

the end of the visible violet, and beyond

even into fhe region where our plain eye-

sight can see nothing. In fact, the pho-

tographic spectrum lies, for the most part,

beyond the violet, the most active waves

being than those visible. Nevertheless, it

is a fact that the rays of sensitiveness can

be altered by the use of other chemical

preparations. To Captain Abney science

owes the discovery of emulsions of bromid

of silver in films of gelatin, so prepared as

to be sensitive not to violet or ultra-violet

light alone, but to green and yellow ,as

well and even to red waves.

Another very interesting experiment

shows what chemical result light waves

can produce is to induce mixed hydrogen

and ehlorin gases to combine. These

gases (prepared by electrolysis of hydro-

chloric acid) may be kept mixed in glass

bulbs for any period, if kept in the dark,

and provided they are not chemically com-
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binctl. If subjected to tlie diffused light

of a room, they combine slowly; if sub-

jected to direct sunlight or to the light

of an electric arc lamp or ultra-violet

tube, they combine with great violence

and explode the bulb. And here again

comes the question—which part of the

light is it that gives the results? Assur-

edly, not the red waves, since, if protected

by red glass, these bulbs of mixed gases

may be freely subjected to light. There-

fore, the active ray in this case is the

ult ra-violet.

Take a thin glass bulb containing the

mixed gases that has been carefully kept

in the dark. To avoid any accident, we

place it into a lantern, into a nozzle of

which we will direct, from the outside,

the rays of an electric arc lamp, or ultra-

violet tube. To direct away a great part

of the ordinary rays, I first place between

them a sheet of violet glass that allows

I

of some violet and very few ultra-violet

rays to pass. Then, interposing a quartz

lens, I concentrate the ray upon the bulb,

when—bang-— it explodes, showing the

marvelous activity of waves of this kind.

If the ultra-violet vacuum tube is used

an almost immediate explosion takes place,

whether screens of glass are interposed or

not.

It. may possibly have occurred to you

that if so marvelous a photographic activ-

ity belongs to waves that are invisible to

the naked eve, it should be possible to

photograph the invisible, and, in fact,

it is.

About twenty years ago the veteran

chemist. Dr. J. Hall Gladstone, lectured

here on the photography of the invisible,

demonstrating how he himself had been

successful in photographing figures of

things absolutely invisible to the human

eye. The demonstration of this remark-

able fact is very simple. I place against

the wall a drawing board, over wbicb I

have placed a white sheet of cartridge

paper, with the light of an arc lamp shin-

ing on it. Only a plain white surface can

be seen. We will now photograph it.

When developed, the photograph will

prove that an inscription was written,

which, altho not visible to you, was read-

ily photographed by the camera.

The inscription was written on the

sheet with colorless sulfate of quinin dis-

solved in a solution of citric acid. This

substance fluoresces, and in the act of

fluorescing destroys the ultra-violet light,

which would otherwise be reflected from

the paper so treated. The parts where

the sulfate of quinin has been applied

consequently come out on the photo-

graphs darker than the untouched sur-

face of the paper.

Since photographic action has proved

to us that even with the lack of every

kind of apparent visible light it can still

succeed in detecting these ultra-violet

rays, it will be necessarily a factor in fur-

ther researches into the qualities and

properties of these invisible waves.

As wave length is one of the properties

that has great bearing upon the sub-

ject with which I am dealing, I propose

to refer to this in some detail. If we con-

sider a wave of light in its simplest form,

we imagine a disturbance consisting of a

uniform succession of crests and hollows,

and a luminous radiation will extend as

an unbroken succession of such crests and-

hollows from the point of origin to the

place where they are absorbed and con-

verted into some other form of energy.

These two points (crests and hollows)

may he separated but a few inches in lab-

oratory experiments, as I will show here

in the form of spectrograms, or any num-

ber of millions of miles, in the case of

light from a distant star. So we know
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that a wave length is the distance meas-

ured from crest to crest, and is expressed

in units of a scale of millionths of a mil-

limeter.

I have already spoken of the different

wave lengths of vibration, telling you how
our sense of color depended upon them,

the shorter waves producing what we call

violet light, and the longer ones red, the

intermediate giving blue, green, yellow

and orange. Nevertheless, I repeat here,

so as to be perfectly clear in regard to

what I have to say: Radiations of this

character are not confined to the limits of

our vision, but extend beyond the red in

a series of increasingly long waves, con-

stituting what is called the infra red

region, and beyond the violet in a series

of increasingly short waves, constituting

the important ultra-violet region, which is

of present interest to us.

This diagram I present here will help

to clear up the mistaken ideas in connec-

tion with ultra-violet rays and those more

refrangible. Those rays that are in the

visible region are between 435.8 and 759.3

units ; below this latter limit evidence has

been obtained by Prof. Langley of radia-

tions with a wave length of over 5,300

units, and in the ultra-violet region the

researches of Victor Shuman, of Leipsic,

have resulted in the photographic record

of waves as short as 120 units. Mr. Shu-

man's work on spectrum photography is

well known and needs no introduction, as

it is appreciated by all who have made of

spectrum analysis a study.

More than twelve years ago he demon-

strated the remarkable absorptive effect

of air upon very short vibrations, so great,

indeed, that even the air within the tubes

of the spectograph was a serious obstacle

to the investigation. We find that the

very short waves do not reach us from the

sun, being absorbed by the atmosphere

;

in fact, a few inches of air even wiil ab-

sorb them on the outside. 1 am, how-

ever, of the belief, from practical thera-

peutical tests and my large experience

with light, that these ultra waves are of

no value by themselves, so let us not worry

over them and their scarcity of produc-

tion. I am firmly convinced that from

the mixed rays within the bounds of the

scale from 500 to 300 our best therapeuti-

cal results will be gotten. These may even

be found later on to vary, as we are still

much in the dark as to the exact action

of each, whether separate or combined.

Mr. Shuman, with all the obstacles that

confronted him, however, was able with

the apparatus then at hand to demonstrate

the existence of lines up to and beyond

the wave length 185 units, using the light

of the aluminum spark.

Mr. Shuman's ingenuity, which has

characterized all his work, has since con-

structed a spectograph exhausted of air,

with lenses and prisms of white fluor spar.

The source of light for these researches

was the hydrogen Geissler tube. With

the exhausted spectroscope, as it is termed,

and photographic plates of ultra sensitive

kind, he finds the photographic action of

the spectrum beyond the wave length 185

very strong. Indeed, it is composed of

fourteen lines, including altogether about

600 lines. The boundary of this hitherto

entirely unknown portion of the spectrum

extends about four times as far from the

most refrangible line hitherto photo-

graphed (the aluminum line 185), as that

line is beyond the blue hydrogen line of

wave length 486. The interest of these

researches is, therefore, very great, and it

seems as tho the limit of the radiations

might only be reached when we can detect

them in the universal ether itself,

unaffected by a trace of an absorptive
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medium and witli the photographic plates

of ultra sensitiveness.

The regular photographic plates that

I we employ in usual work do not serve for

, this class of spectrum photography, but

I there are plates of which Mr. Shuman

j
speaks, and used by himself, possessing

peculiar sensitiveness to ultra-violet rays,

I but relatively very little to the light of

I the visible spectrum. Because of this in-

I sensitiveness to the visible spectrum, the

plate acts toward the ultra-violet precisely

; like one exposed to filtered light, from

: which all the rays have been absorbed,

;
which, as diffused light in the specto-

l
graph, would tend to cause fogginess of

\ the picture. Such is the effect when an

I attempt is made to photograph the ultra-

violet spectrum with an ordinary plate;

i for, before the ultra-violet rays have af-

fected the plate, or produced a distinct

image, the plate is fogged all over by the

diffused lights. This, however, is not alto-

gether true, as I have gotten the spectrum

of the ultra-violet light on ordinary pho-

tographic plates without altogether pro-

ducing fogging, tho not such a large spec-

trum as Mr. Shuman speaks of. I am
fully in accord with his experiments from

what my experience has taught me in

spectrographing the ultra-violet rays.

I find that the vacuum ultra-violet tube

(Mount Blever's) shows on its spectro-

gram a test that gives equal penetration

thru glass as without it. Any screen of

glass interposed between the spectroscope

and the vacuum ultra-violet tube, while

taking a spectroscopic photo of the ultra-

violet light, will be found not to hinder

the passage of the ultra-violet rays.

Whereas, if the same process is again re-

peated in photographing the ultra-violet

ray of an arc or electric spark of any kind

in the open air, and any kind of a screen

of glass, paper, paraffin paper or other

such materials be interposed between the

spark and the spectroscope, excepting

quartz, the ultra-violet ray is cut out by

such screens as here mentioned. How-

ever, we find that electric sparks give a

large size ultra-violet ray spectrum on the

photo, if taken without the interposition

of any screens whatsoever.

It is worthy of note, according to the

many hundreds of practical demonstra-

tions that I have made, photographically

as well as otherwise, that the sparks lack

the penetrative quality, but gain in quan-

tity of light, as compared with the ultra-

violet rays which are generated from a

vacuum tube. These vacuum tube ultra-

violet rays have more diffusion, less con-

centration and more penetration ; while

the electric sparks and arcs possess greater

ultra-violet rays on account of their con-

centration, but lack penetration. All this

is easily proven by spectroscopic photog-

raphy and allied experiments.

SOME IMPORTANT FACTS ON LIGHT RAYS

OF SMALLEST WAVE LENGTH.

For a long time wave lengths of two

lines of the aluminum spectrum were con-

sidered the shortest. According to the

measurements made by A. Cornus, the

length of these lines in Angstrom units

(one A. = 0.0000001 millimeter) were

1,860 and 1,851 A. U.

It is absolutely impossible for the hu-

man eye to discern the lines or even the

entire spectrum region of the ultra-violet.

The privilege is reserved for very few to

observe the ultra-violet through the ocu-

lar of a sufficiently transparent spectrum

apparatus as plainly as the less deflected

region of the visible spectrum, which, as

we know, can be observed by any sound

eye. The ultra-violet light can be made
visible only in an indirect way—either by

projection upon a fluorescent screen, or by
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photographic fixation upon a sensitive

plate.

The sped nun of fluorescence can be ob-

served directly or through a lens; in

either case it will lack definiteness and

clearness.

Formerly when the photographic plate

could be developed only by liquids and

the present dry plate was unknown, the

fluorescence spectrum was often used in

experiments with ultra-violet rays. At

present, with the advantages of the broinid

of silver gelatin plate, no one would think

of employing the imperfect fluorescence

spectrum.

The photographic method of observing

the ultra-violet light has replaced the

directly ocular. Anyone who has used

both will agree with the following state-

ment: The fluorescence spectrum is much

too crude and insufficient for modern ex-

act spectroscopy.

The modern dry plate is found to be

more sensitive to the ultra-violet rays, and

this greater sensitiveness greatly promotes

the exactness of spectrum investigations.

The same shows its greatest sensitive-

ness to all light sources of electric origin,

not in the visible spectrum, but remote

from this in the ultra-violet.

In photographing the spectrum of any

metal spark, the ultra-violet is always the

first to develop, and only after longer ex-

posure will the visible spectrum appear.

But it is by no means the whole ultra-

violet light that distances the visible.

Only a part of it possesses this photo-

graphic superiority.

All the light that works efficiently be-

yond the cadmium line 24 requires for

reproduction considerably longer expo-

sure. The sensitiveness of the plate de-

creases visibly from this line (its wave

length = 226.6) with the deflectibility

of the rays, and with the employment of

large photographic apparatus it sinks, at

about 200 wave length to zero.

Approximately, therefore, 200 would

be the smallest wave length that can be

observed thru the usual large grating ap-

paratus.

Experimenting at thi6 limit of effi-

ciency with a small photographic appara-

tus, the domain of observation becomes

considerably extended and the usual bro-

mid of silver gelatin proves—with suffi-

ciently short focus and transparency of

the optical body—serviceable down to 182

wave length.

This relative limit of smallest wave

length was decided by thoro experiments

in 1890 by Schuman, with an apparatus

of 180 min. focus (Fraunhofer line D.).

The fact that the spectrum of photo-

graphic efficiency runs the farther into the

ultra-violet the shorter the focus, shows

plainly that the limit of photographic ef-

ficiency is connected with the density of

the air stratum that the rays must

traverse on their way to the photographic

plate.

If we, starting from this fact, try to

further decrease the air strata, we shall

observe that the photographic efficiency

recedes still a few lines of smaller wave

length, yet the increase in length of the

efficiency strip is so insignificant as to be

out of proportion with the labor and ex-

penditure for such a small spectrograph.

It therefore seems that in this the true

limit of perceptible rays of smallest wave

length is reached.

In this we are confirmed by the fact

that the fluorescence-spectrum disappears

much sooner, at wave length 185, and that

it is therefore useless for the observation

of all more widely deflected rays.

If we did not have at our disposal the

photographic plate, but only the fluores-

cent materials, the smallest perceptible

light wave would be 185.2.
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We see from this that both extreme val-

ues are true only proportionately or rela-

tively.

Similar to the fluorescent substance,

that ceases to light from wave length 18.">,

possibly the photographic plate might be

incapable of receiving impression possible

of development of all rays with wave

length below 182.

This reflection guided Sbuman when

he was not successful in making extensive

experiments two years before with rays

of the most deflexible ultra-violet.

lie found that it was only lack of sensi-

tiveness of the plate employed, and by no

means the insufficient energy of the light

rays, that stood in the way of satisfactory

results beyond 182.

He furthermore found that the rays

were "choked" already in the gelatin cover

of the sensitive silver core before they ar-

rived at the disintegration of this sub-

stance.

It was the gelatin that lay at the bottom

of my failures to photograph extreme

ult ra-violet.

This important discovery led him to

the preparation of a new plate, which was

better suited for photography of all rays

below wave length 22G than the gelatin

plate previously used.

The new plate acts entirely differently

toward the light rays from the gelatin

plate; little sensitve to all rays of the visi-

ble spectrum and the less deflected ultra-

violet rays, it increases in its sensitive-

ness from 226 to about 186. At 186 the

plate seems to have the greatest suscepti-

bility for light impressions, at least from

electric light sources, as others do not

create so strongly deflected rays.

Further toward the deflectable side the

sensitiveness decreases somewhat : yet

wave length 182. marking the limit for

the sensitivness of the gelatin plate, has

no intercepting influence; strong and

clear in outline even beyond 182 it will

render the spectrum efficiency-strip.

If the spectrum apparatus works with

a prism then it appears as if the light

masses emerging from the fountain, other-

wise withheld from the eye in eternal

night, would ne\ er end.

With every additional region introduced

for photography are things to attain the

limit of smallest light rays.

But it seems that the smallest wave to

be photographically fixed flees the faster

into the extreme ultra-violet, the closer

the chain in the shape of the sensitive

plate approaches. Sehumans new plate

shows already beyond 185 a spectrum

strip, that distances the whole efficiency

of the bromid of silver gelatin more than

three times in length, but the last of my
exposures allows me to hope that beyond

the edge of this plate there is yet light

of photographic efficiency.

The photography of the neighboring

region is meanwhile obstructed by ob-

stacles that, if at all, can be removed not

without difficulties.

Photography in a vacuum presents

some difficulties and requires far greater

care than under ordinary conditions.

Even under the most favorable conditions

the photographic effect of these extremely

refrangible radiations is relatively so very

weak that on many plates prepared accord-

ing to some of the best methods it is found

difficult to establish the existence of the

vibrations of the shortest wave lengths.

Mr. Schuman found this fact also in his

own experiments, and cites it as such.

This is a fact and bears me out, since I

have found that the light emitted from a

vacuum tube is too dim when compared

with electric sparks or electric arc. There

is not enough quantity of light present to

act upon the photographic plate as when
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a spark or the arc is made use of. Never-

theless, this fact remains that all spectro-

grams of the ultra-violet light show even

on ordinary plates that the penetrative

quality of these rays from a vacuum tube

is shown in full detail. 1 am certain from

ray observations and those of Mr. Shuman
that if special arrangements were made

the vacuum spectrum would as far exceed

the ultra-violet spectrum as that exceeds

the spectrum from the electric arc spark.

His preliminary experiments in this

direction are nearly finished, and"are very

promising. Under these conditions, he

has named the length of the smallest light

wave from his exposures only as an esti-

mate and with reserve; it may not exceed

100, and might even be considerably

shorter. To the wave length 100 corre-

sponds an extremely high number of vi-

brations of the ether. While the most

deflectible sun rays vibrate little more

than 1,000 trillion times per second, a ray

of the wave length 100 will vibrate 3,000

trillion times.

Hitherto the spectroscopist has not had

to figure with vibrations of such fre-

quency; and yet it may be possible to

follow the effects of the light ether close

to wave length zero when the finite

will be hardly able to express the im-

mense number of vibrations.

A New Rad.ation.— Sanford writes in

Phys. Rev. for December a long paper on

an undescribed form of radiation. When
the terminals of the secondary winding

of an induction coil are connected to the

] dates of an air condenser, the condenser

plate connected to the kathode gives off a

peculiar form of radiation into the con-

denser field whenever the current is in-

terrupted in the primary coil. If a spark

is allowed to pass between the discharging

knobs of the secondary, the radiation is

given off from both condenser plates; but

when no discharge occurs it is given off

only from the kathode plate. This radia-

tion appears to be of the same nature as

the ultra-violet radiation from a luminous

body, and may be reflected, refracted and

polarized like ordinary light. When it

falls upon bodies placed in the condenser

field, these bodies become sources of a

secondary radiation very similar in its

properties to the primary radiation by

which it is produced. This secondary

radiation may, in the case of metals at

least, be given off both from the side of

the body upon which the primary radia-

tion from the kathode falls and from the

side facing the anode. It may even be

given off into an insulated hollow con-

ductor placed in the condenser field. In

addition to this secondary radiation, the

metals may reflect the original primary

radiation. The experiments made by the

author are described at length. To ex-

plain them he says that had the experi-

ments been carried on in the field of a

condenser from which the air had been

exhausted, the ordinary kathode radiation

would have passed across from the

kathode plate to the anode. Since this

kathode radiation is believed to consist of

negatively-charged electrons driven off

from the kathode, it seems probable that

the same electrons will be sent off when

the space between the condenser plates is

filled with air. In the latter case they

are stopped by colliding with air mole-

cules, while in the former case they are

stopped only by the anode or the walls

of the containing vessel. These electrons

when striking against the walls of the

tube or against metal plate contained in

the tube, give rise to the Eoentgen radia-

tion, and it seems probable that their

collisions with the gas molecules in the

condenser give rise to the radiation de-

scribed by the author.

—

Elec. World.
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Polarization in Roentgen Rays.

Some experiments have been made by

Mr. Charles G. Barkla, in order to deter-

mine whether any polarization takes place

due to Roentgen rays. As explained by

Dr. J. J. Thomson, Roentgen rays con-

sist of a succession of electromagnetic

pulses in the ether. Therefore, each ion

in the medium has its motion accelerated

by the intense electric fields in these

pulses, and consequently is the origin of

a secondary radiation which is most in-

tense in the direction perpendicular to

that of the acceleration of the ion. If,

then, a secondary beam be studied, the

direction of propagation of which is per-

pendicular to that of the primary, it will,

according to this theory, be plane polar-

ized, the direction of electric intensity be-

ing parallel to the pulse front of the pri-

mary beam. It occurred to the author

that as Roentgen radiation is produced

in a bulb by a directed stream of elec-

trons, there is probably at the anti-

kathode a greater acceleration along the

line of propagation of the kathode rays

than in a direction at right angles. Con-

sequently, if a beam of x-rays, proceeding

in a direction perpendicular to that of the

kathode stream, be studied, it should

show a greater electric intensity parallel

to- the beam than in a direction at right

angles. He used a beam of this sort as

the primary radiation, and studied, by

means of an electroscope, the intensity of

secondary radiation proceeding from a

sheet of paper in a direction perpendicu-

lar to that of propagation of a primary

beam. By turning the bulb around the

axis of the primary beam studied, the in-

tensity of this beam was not altered, but

the intensity of the secondary beam was

found to reach a maximum when the di-

rection of the kathode stream was per-

pendicular to that of propagation of the

secondary beam, and a minimum when

these two wen: in parallel. Several

methods were tried, all of them giving

similar results. The variation of inten-

sity of the secondary beam amounted to

about 15 per cent of its value, but this

does not represent the true difference,

as beams of considerable cross-section

were studied. Consequently, secondary

rays making a considerable angle with the

normal to the direction of propagation of

the primary rays were admitted into the

electroscope.

—

Electrical Review.

Properties of Fluorescing Substances.

—If strongly fluorescing substances, such

as akredin, eosin and quinine, are allowed

to act upon lower organisms in the pres-

ence of light, they will manifest strong

bactericidal properties. Similarly the ac-

tion of ferments is inhibited and toxins,

such as ricin, will lose their power to

agglutinate red blood corpuscles. These

phenomena are not observed in the dark

'

or if the rays causing fluorescence are cut

off. In order to determine any possible

therapeutical value, H. v. Tappeiner and

D. Jesionek (Munch, med. Woch., Novem-

ber 24, 1903) applied eosin to three cases

of epithelioma of the face and then ex-

posed the ulcerations to the sunlight. In

two, cicatrization was complete in fifty

to sixty days, and in the third, an ex-

tremely malignant growth, which had de-

stroyed almost the entire nose, healthy

granulations were beginning to form.

Equally good results were obtained in

lupus, scrofuloderma and syphilitic af-

fections of skin and mucous membranes,

such as broad condylomata. The action

is most intense where the diseased tissue

lies exposed, but sometimes the action of

light will set up an erythema which

hastens ulceration and thus allows the

eosin to act directly. Experiments on

subcutaneous and oral use of eosin are in

progress.

—

Medical News.
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The N-Rays and Radio-Activlty.

It would be hard to mention an im-

protant scientific discovery which has at-

tracted less public attention than Blond-

lot's beautiful researches on the rays

which he has thus named. The daily

press, which is usually generous to strik-

ing discoveries, seems hardly to have

learned that N-rays exist. And yet no

work within a decade gives richer promise

of important results. M. Blondlot's latest

discovery is that radiants which give out

N-rays can communicate a similar va-

riety of radioactivity to some neutral

bodies upon which the N-rays fall. The

phenomenon was discovered while concen-

trating the rays by a quartz lens upon a

phosphorescent screen, when it was found

that the N-radiation persisted with the

lens as a source after the original source

was removed. Following up this clew, it

turned out that various other substances

became temporarily active after exposure

to N-radiation. A sheet of lead, for ex-

ample, became active on both faces after

exposure to the rays, producing an effect

that might easily have been mistaken for

penetration of the lead by a less experi-

enced observer. In short, a set of phe-

nomena closely similar to so-called in-

duced radioactivity are produced by these

extraordinary N-rays, which have so com-

monplace an origin as a Welsbach burner,

and are reflected and refracted like any

other kind of radiant energy. The N-

rays appear to form a connecting link

between the ordinary phenomena of light

and the singular effects of radioactivity

which have set the scientific world agog

within the last year or two. No explana-

tion of the latter can now be regarded as

complete unless it takes full account of

the former and their relation to ordinary

radiation. A linkage of this sort is in-

valuable in preparing for generalization

the great mass of experimental data that

has been accumulated. The complete

emission spectrum of a radiating sub-

stance has thus far never been determined,

and until this can be done the phenomena
which belong to the radiation can not

fully be determined. The study of the

N-rays has opened a new field of investi-

gation which seems likely to yield some

very important theoretical results.

—

Electrical World and Eng.

/lore Properties of N-Rays.

It has been found by M. R. Blondlot

that there are several kinds of N-rays.

Those first discovered increased the lumi-

nosity of a feebly luminous surface. He
has now found a type which has the op-

posite effect. The new rays he has desig-

nated as N'-rays. He has measured the

index of refraction and the wave-length

of part of the spectrum of these rays. M.

Blondlot has also found that a probable

explanation of the failure of other physic-

ists to repeat his observations lies in the

fact that the emission of light is effected

by the N-rays, in the sense of being con-

centrated upon a normal, rather than

u
I

ion a tangent plane. Thus, if an ob-

server is watching the surface perpendicu-

larly, it brightens up. while if he looks

along it, it appears to become duller.

This condition is just reversed by the N-

rays. The effect of the magnetic field, as

observed by Gutton, appears to be the

same.

As the wave-length of N-rays is ex-

tremely small, it might be expected that

the rotation of polarized light produced

by a magnetic field would be very pro-

nounced. This has been investigated by

M. H. Bagard, who used a prism of

aluminum to separate the various beams

of N-rays and polarized them by means

of a glass plate held at a suitable angle.

The source of the rays was a Nernst

lamp. The polarized rays were trans-
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mitted cither thru aluminum or thru

(carbon bisulphide placed in a nui^iit'i it-

field. Even with a weak field, the rota-

tion observed is very large, amounting to

a maximum of l"> decrees in t lit* case of

aluminum, and 5 I degrees in the case of

carbon bisulphide. Repeating the same

experiments with ordinary light, rotations

of only four minute.- were obtained.

—

'Electrical Rev.

Rod Ausculation.

In the Post Graduate for February Dr.

I. II. Tvndale describes a percussion rod

invented by Dr. Ed. 1,V chmann, of Ber-

lin. This little ivory rod is seven centi-

meters in length and is roughened so as to

intensify the friction sounds when the

fingers are passed over its surface. When

the limits of an internal organ such as the

heart is to be defined the stethoscope is

applied to the organ, and near it the end

(if the rod is pressed down firmly upon the

skiii. The end of the finger is then rubbed

downward upon the rod with moderate

force. As the rod is moved across the

borders of an organ the friction sounds

are dulled. Using this rod a sharp outline

of the individual lobes of the lung may be

obtained without difficulty.

Differences in the density of organs and

tissues can not be determined by this

method.

Sterilization of Water by Ozone.

Dr. Barbier (L'Eleetricien, December

12. 1904) advises the use of ozone, which

is obtained by means of electrical dis-

charges between plates of glass one or two

millimeters apart. The air is first dried,

then passed up thru a tower, in which it

meets the water sprayed down from above.

One cubic meter of air sterilizes six cubic

meters of water.

Testing Oysters for Pearls.

A new use ifor the Roentgen rays is an-

nounced from Paris. M. Dubois has just

read a paper before the Academy of

Sciences, which shows that it is possible,

by means of the Roentgen rays, to examine)

the living oyster, without in any way in-

juring it. and to ascertain whether or not

it contains a pearl. If it contains only

a tiny pearl the oyster is returned, and is

allowed to live until the disease has suf-

ficiently advanced.

—

Electrical World and

Engineering.

Orthopedics and Radiography.

An accurate diagnosis in a large per-

centage of orthopedic cases without x-rays

is impossible, says Byron C. Leavitt, of

Denver, in the Dinner Medical Times,

October, 1903. The condition of the

bones is all important. In the region of

the hip radiography is especially valuable,

and without an exact diagnosis the treat-

ment is often mere guess work.

He illustrates these statements with a

brief history of a number of cases in

which the patient received no advantage

from treatment until an accurate diag-

nosis had been made by the x-rays, after

which proper treatment being instituted

prompt recovery followed.

Radium in Blindness.

Dr. S. G. Tracy, in the Medical Brief

for January, quotes Dr. Lunder. of Ber-

lin, who found a distinct improvement of

vision of two boys almost totally blind.

He also reports some experience upon a

case of optic atrophy of four rears' stand-

ing. The radium tube was held half an

inch from the eye for three minutes.

Luminosity appeared and remained for

half an hour. The treatment was re-

peated three times a week, and during the

four weeks he has been under treatment

improvement has been very marked.



EDITORIAL
At the regular meeting of the Physi-

cians' Club, of Chicago, held February 16,

1904, and reported in the Illinois Medical

Journal for April, Mr. Clarence Darrow

is quoted as follows (page 855) during

the discussion on "graft"

:

"Another illustration came to me per-

sonally last week, and I had these two

things in my mind when I spoke of physi-

cians posing for public offices, which I do

not believe in any more than the last

gentleman who spoke. A man by the

name of Fuchs, who takes x-ray pictures

or skiagraphs, who is among the best x-

ray men in the city of Chicago, and who

is patronized by a large number of the

best surgeons in the city of Chicago,

brought to my office the other day a letter

which was addressed to him by one of the

officials of the State Board, saying he was

going to be prosecuted for taking these

pictures or skiagraphs because the law did

not allow anybody but a licensed physi-

cian to take these skiagraphs. A number

of surgeons in Chicago had spoken to me
about this, because they are very much in-

terested, and have asked me to do what I

could in the man's defense. Of course I

told them I would. But it appeared to

me then, as it appears to me now, that

this is purely a case where political doc-

tors, not the best doctors in Chicago, who

are put in office and are making money

out of the office attacking this man as

they attack dozens of others in your pro-

fession, for the graft that there is in it.

These were the only two matters I had in

mind."

There is no doubt that the use of x-rays

for therapeutic purposes is medical prac-

tice. There is no doubt also that it is im-

possible to use the x-rays for diagnosis

without also producing other effects. Be-

fore the therapeutic effects of the Roent-

gen rays were thoroly understood some

photographers found this a paying branch

of their business. Since it has become

clear that such work by unlicensed prac-

ticians is a violation of the medical law

of this State, it is the duty of all good citi-

zens to see that the laws are properly en-

forced. If it happens that there is one

man whose experience and training are

such that he can, with safety to the pub-

lic, practice this or any other department

of medicine, let such a man pass the re-

quired examination for a license; and if

he refuses or is unable to do so let him

have the same privileges as other viola-

tors, namely, either to cease his unlawful

practice or to receive the penalty due.

It is a subversion of justice to let one

man escape for violations of law for

which other men are punished. It is a

disgrace for any man in a public position

to advocate or condone such procedures.

The State Board of Health of Illinois

has taken the stand that the medical law

must be enforced impartially. They have

courteously extended to known violators

of the law a notice to cease violations, in

order that they may not meet with pun-

ishment. In case such a notice is disre-

garded every physician and surgeon should

loyally stand by the Board in its efforts

to enforce the law. If the law itself is

wrong let it be amended or repealed, but

while it stands let there be no respect of

persons.

We are credibly informed that some

"ethical" men. in good standing in the

Chicago Medical Society, have so far for-
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gotten what is due to themselves, the So-

ciety and the profession, as to urge upon

the State Board of Health immunity

from prosecution for certain favored law-

breakers.

When members of our own profession

attempt thus to throw open the door to

quackery, electrotherapeutists are justly

incensed. Surgeons would properly resent

an attempt to allow amputations to be

performed by one whose only claim for

recognition was manual skill in the work.

Electrical workers in the profession resent

equally an attenrpt to allow x-ray practice

to be carried on by men who are not

physicians, but who have skill in the me-

chanical art of photography. X-ray

diagnosis is a part of medical practice,

and its use by unlicensed men must be

stopped.

The Tri-State Medical Society of Iowa,

Illinois and Missouri will meet in St.

Louis, June 15th, 16th and 17th. An in-

teresting program is being prepared, and

some of the most distinguished physi-

cians and surgeons of the country will at-

tend the meeting. The president is Dr.

\V. B. La Force, Ottumwa, Iowa, and Dr.

Louis E. Schmidt, 1003 Schiller build-

ing, Chicago, is the secretary. Dr. James

Moores Ball, 3509 Franklin avenue, St.

Louis, is chairman of the committee on

arrangements.

W..B. La Force, President.

Operations Under X-Ray.

Dear Doctor—Recently I had two

cases in which the x-ray did signal serv-

ice. It might be of interest to the read-

ers of your journal to have them reported

therein.

The first was that of a little girl four

years old, who swallowed a 25-cent piece

twenty-four hours before being brought to

my office. The x-ray was applied and the

coin was clearly discernible lying in the

esophagus in front of the first dorsal

vertebra. Chloroform was given and a

long curved forceps introduced into the

throat. The forceps would not reach

within a half inch of the coin altho

pressed in with considerable force. The

anesthetic was diminished when the pres-

sure of the forceps caused the child to

gag, bringing the coin up within reach,

when it was easily grasped and removed.

The second case was that of a boy

twelve years old. who was shot in the

hack of the neck with a 22-calibcr rifle.

The ball entered the neck two inches be-

hind and one inch below the lobe of the

right ear, passing under the skull and

lodging in the upper part of the mouth

at the junction of hard palate and

alveolar process. The bullet was located

by the aid of x-rays and removed thru

the mouth. No damage was done beyond

a slight fracture of the hard palate and

the boy is making good recovery.

Yours fraternally,

Robert Telford. M. D.,

Vancouver, B. C.

American Association for the Advancement
of Science.

The annual meetings of the American

Association for the Advancement of

Science and of the American Physical

Society will be held in St. Louis, Mo., in

"Convocation Week," from December 28,

1903, to January 2, 1904.

Finsen Light and Roentgen Ray for Uterine

Carcinoma.

Dr. George G. Hopkins, Brooklyn Med-

ical Journal, December, 1903, considers

that by these two methods combined car-

cinoma of the uterus and adnexa can be

completely cured if taken before the dis-

ease has extended beyond this region.

He discusses the therapeutic value of

various chemicals and describes his ap-

paratus for the local use of Finsen light

and x-rays.



International Electrical Congress.

The following papers are promised for

Section A—the section on "Theory"—of

the Congress, of which Prof. E.L.Nichols

is chairman and I'rof. H. T. Barnes sec-

retary :

FOREIGN.

Prof. Dr. Paul Drude. ••.Metallic Con-

duction*': I'rof. Dr. W. -Jaeger, "Elec-

trical Standards'": Sir Oliver Lodge,

F. R. S., "Ions"; Prof. H. Nagaoka,

"Magncto-St riction" : I'rof. Dr. J. J.

Thomson, P. R. S., subject to be an-

nounced; Prof. .1. S. Townsend, P. R. S.,

"The Theory of Ionization by Collision";

Mons. J. Violle. "Secondary Standards at

Light": Mr. C. T. K. Wilson. F. R. S..

"Condensation Xeuclei": I'rof. I', /cc-

niann. "Magneto-Optics."

AMERICAN.

Prof. H. T. Barnes. "The Mechanical

Equivalent of Heat as Mea-mvd by Flec-

trical Means"; Dr. Carl Barus, "Atmos-

pheric Neuclei": Dr. Louis A. Bauer,

"The State of Our Knowledge Regarding

the Earth's Magnetism"; Prof. D. B.

Brace, "Magneto-Optics"; Prof. H. S.

Carhart and G. W. Patterson Jr., Ph. D..

"The Absolute Value of the Electro-

motive Force of the Clark and Weston

Cells"; Prof. C. D. Child. "The Electric

Arc"; Dr. K. E. Guthe, "Coherer Ac-

tion" ; Prof. E. P. Lewis, "Electrical Dis-

charges in Gases" ; Prof. L. T. More.

"Electro-Striction" ; Prof. E. Fox Nichols,

"The Fnobtained Wave Lengths Between

the Longest Thermal and the Shortest

Electric Waves Yiet Measured" ; Prof. E.

L. Nichols. "Standards of Light" ; Harold

Pender, Ph. D.. "Magnetic Effect of Mov-

ing-Charges" : Dr. M. [. Pupin, "Elec-

trical Theory"; Dr. Edward B. Rosa, "Al-

ternating-Current Measurements"; Prof.

E. Rutherford, "Radioactive Change";

I'rof. .J. C. McLellan, "Radioactivity of

the Atmosphere"; Prof. J. Trowbridge,

"Electrical Discharge In Oases": Prof. A.

G. Webster, "Electrical Theory."

A meeting of the Congress Committed

on Organization is scheduled for April 23

at 1 :30 ]). m.. in New York. All Con-

gress olliccrs have been in\ hod to attend.

The meeting will be at 95 Liberty street,

Xew York, at the offices of the American

Institute of Electrical Engineers.

Acceptances of membership in the Con-

gress number over 1,300, up to the pres-

ent time, and loO papers have been prom-

ised in all. The following societies have

all promised to hold conventions at St.

Louis during the Congress week, and to

hold conventions with one or more sec-

tions of the Congress

:

The American Institute of Electrical

Engineers. American Physical Society,

American Electro - Chemical Society,

American Electro - Therapeutic Associa-

tion, International Association of Munici-

pal Electricians. The British Institution

of Electrical Engineers has also arranged

to cooperate under some plan, the details

of which have not yet been determined.

The following bodies have promised to

cooperate by sending delegates: The

Societe Internationale des Electriciens,

Xational Electric Light Association, As-

sociation of Edison Illuminating Com-

panies. Cooperation is expected from va-

rious other societies.

—

El. World and Eng.
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A Ukase Against the Wireless.

Last week we gave some very interest-

ing details about the enterprise of the

London Times in equipping a small steam-

ship and land station at. YYei-IIai-W'ei

with the De Forest wireless telegraph

system, by means of which that dashing

correspondent, Colonel James, has been

sending brilliant and unique dispatches

from around Port Arthur to that journal

and the New York Times. Immediately

following upon that article came the news

that at Washington, on x\pril 15, the cabi-

net discussed a communication received

by the state department from Count Cas-

sini, the Russian ambassador, which ap-

parently means that the Russians intend,

if they capture any press correspondent

using wireless telegraphy either near land

or on the high sea, to treat him as a spy

and hang him. It is understood that

similar communications were made to the

foreign othce of other nations. The note

received by Secretary Hay is as follows:

"I am charged by my government, in

order to avoid all possible misunderstand-

ing, to communicate to your excellency

that the lieutenant of his imperial majes-

ty in the far East has just made the fol-

lowing declaration

:

" 'In a case in which neutral steamers

having on board correspondents who

might communicate war news to the

enemy by means of perfected apparatus

not being yet foreseen by existing conven-

tions would be arrested near the coast of

Kwan-Tung or in the zone of operations

of the Russian fleet the correspondents

will be looked upon as spies and the

steamers furnished with wireless teleg-

raphy seized as prizes of war.'
"

This action has created a sensation and

is now under vigorous discussion on both

sides of the Atlantic. According to ad-

vices from London, the communication

from the Russian government to the Brit-

ish foreign ollice intimates that Russia

does not contemplate any immediate

action in the matter.

—

El. World and

Eng.

Suggestion.

Let us turn to some of the legitimate

uses of suggestion in therapeutics. The

first of these is in self-confidence begotten

of thoro knowledge on the part of the

physician. There is no royal road to

learning. Proficiency in therapeutics is

paid for by long years of hard study and

close observation. The physician's ability

to make an accurate diagnosis is the first

requisite for securing both his own and

the patient's confidence in his ability, cor-

rect prognosis the second, and when there

is added to these a thoro knowledge of the

physiologic action of his therapeutic

agents, then the physician can prescribe

his remedies with confidence, adding to

their physiologic effects the expectancy

of the patient's mind. No one is justi-

fied in prescribing a placebo ; that is a con-

fession of ignorance. The physician

should know what to expect from his

remedies, and this expectation he should

place before the patient with all the pos-

itiveness he can command, not hedged

even by the doubts that may be in his own

mind.

But it is not necessary nor desirable to

deliver a lecture on pathology with each

prescription as io the custom of soma The

patient, especially if he is neurotic, is al-

ready too much engrossed with his symp-

toms, and it should be an object to turn

his attention away from himself. Rather

shame him for sitting like the navel gazers

studying his internal sensations. Is he

a hypochondriac as most of these patients

are. tell him of such instances as Beet-

hoven whose very soul was music, yet

long after he could not hear a note of the

loudest instrument he went on composing
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music for others to enjoy; of Henry

Fawcett who, after he became blind, went

through Cambridge University and be-

came a professor, then into public life,

and was England's most capable Postmas-
ter General; of Laura Bridgman, both

blind and deaf, yet who found life a joy

and blessing; of William of Orange whom
Macaulay calls an asthmatic skeleton, or

Luxembourg, his opponent at the battle

of Land en, who was a hunchback dwarf.

Preach to him the gospel of work with

Thomas Carlyle, who exclaims: "Produce

I

Produce! Were it but the infinitesimal

fraction of a product, produce it in God's

name. 'Tis tho utmost thou hast in thee,

out with it then. Up! Up! Whatsoever

thine hand findeth to do, do it with thy

whole might !"

The doctor must himself set the exam-

ple. He must be courageous, enthusiastic,

hopeful and masterful. An ill doctor

cures no patients. The pessimistic doctor

can not in good faith bid his patient go

forth into God's sunshine and green earth

and be healed.

But after all "The dog returns to his

vomit and the sow to her wallowing in

the mire," so these patients enjoy poor

health. The nearest some of them ever

come to being happy is when, like the

Ancient Mariner, with the glittering eye,

they find a sympathetic listener to their

tale of woe; indeed, sympathy and con-

dolence come to be their meat and drink.

Like the derelicts of the ocean they would

not be worth the dynamite needed to blow

them out of the water were it not for the

menace they are to the other craft.

And yet what may be accomplished in

some of these cases when suggestion is

made through the right channel is shown

by a case that came under my observation.

A fellow-boarder, a woman, was a typical

valetudinarian. She had corneal opacities,

and iridectomies had been made to secure

colobomata opposite the best parts of the

cornea, but even with lenses of compli-

cated formulas she could not see to read

or to do fancy work ; her only occupation

was introspection. Each meal-time

brought some new complaint or a varia-

tion of the old ones. She became a con-

vert to Christian Science and as at the

wave of Ariel's wand her character

changed. She ceased to speak of her in-

firmities, laid aside her spectacles, and

whether her opacities cleared up or not I

can not say, but such a result has been

known to follow. She left the boarding-

house and became a model housekeeper.

The right channel in this case, as in many

others like it, Avas the religious suscepti-

bility, a broad one that has as yet been

but little exploited. But that is work for

the theologians to do. Perhaps some day

they will begin to preach the duty of hap-

piness in this world as in the next one.

—

Dr. Grube, in Cleveland Med. Jour.

Hydrotherapy, Electricity and Hassage in

in Diseases of Children.

Dr. Herman B. Sheffield, in the Post

Graduate for February, says it is a good

rule never to give children a drug when

any other remedial agent may be em-

ployed. In using water for children, ex-

tremes of heat and cold should be avoided.

He describes the various modes of its ap-

plication, both externally and internally,

commending especially high enemas of

saline solutions for uremia, typhoid fever,

scarlet fever, smallpox, measles, diph-

theria, eclampsia, anemia, hemorrhage and

shock. We emphasize his recommenda-

tions.

A nine-tenths of one per cent salt solu-

tion at a temperature of 100° F. is in-

jected slowly thru a colon tube for fifteen

or twenty minutes.
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In discussing electricity, Dr. Sheffield

has apparently fallen behind the age, as

he knows only "galvanic, faradic and

static." His rules for the application of

electricity indicate also his unfamiliarity

with the fundamental principles of elec-

tro-therapeutics.

Cancer of the Cervix.

Dr. W. B. Chase, Brooklyn Medical

Journal, December, 1903, recommends the

thermo-cautery for this condition as a

palliative measure which is sometimes fol-

lowed by cure. Salutary effects also fol-

low the use of the Roentgen rays, which

cause rapid disintegration of malignant

structures with healthy resultant granu-

lations.

Hydropathic Treatment of Acute Sepsis.

J. Wernitz (Samrnl. Klin. Vortr., N. F.,

No. 352) advises the injection into the

rectum of large quantities of a warm one

per cent salt solution until the contents

are thoroly cleaned out. A high rectal

tube is used. The colon is kept full of

the salt solution under low pressure for an

hour afterward. The results are in-

creased secretion of urine, decrease of

thirst, free perspiration and reduction of

temperature.

X=Ray for Epithelioma.

Dr. D. W. Montgomery, in a paper read

before the San Francisco County Medical

Society, described his work with x-rays..

Exposures were made thru holes in lead

sheets, which were supported on a wooden

frame. After six to fifteen exposures,

given for ten minutes on alternate days, a

visible reaction was obtained. The tube

was brot sometimes as close as one and a

half inches in order to get a strong re-

action. Then a vacation was given, and.

if necessary, a second series of exposures

followed. He advises the x-ray for nearly

all skin cancers.

Results in Roentgen Diagnosis.

The advance made in diagnosis has

raised the standard by which the surgeon's

methods of diagnosis and treatment should

be judged. The patient who is sutfering

from a fracture should not be compelled

to submit to pain and further injury from

diagnostic procedures. He can not de-

mand results out of proportion to the in-

jury he has sustained, but he can demand

as "reasonable care" that the Roentgen

method be employed.

The value of these examinations is not

wholly the path nt's. They guard the in-

terests of the practitioner. They show

how serious the osseous injury has been,

that a reasonable apposition has been made

and that the fixation apparatus is effective.

This is valuable evidence. The estab-

lished value of this method makes it neces-

sary to employ it in every case, but espe-

cially in any case where a reasonable doubt

exists. If it has not been employed, or its

use suggested and aid refused by the pa-

tient, it can not be said that all reasonable

care and means have been used to the best

of the surgeon' 5 knowledge and ability.

The increased efficiency of treatment

resulting from this more accurate and

early method of diagnosis has a widespread

effect. This effect has been particularly

noticeable in the diagnosis of calculous

conditions-of the kidneys and ureters. In

these conditions the symptoms are often

vague and misleading, often out of all pro-

portion to the seriousness of the case. A
small quiescent calculus may form the

gravest menace. Its impaction may result

in complete anuria and the destruction of

the kidney. The symptomatology does

not differ from less serious conditions.

The symptoms may all subside and yet an

anuria be present. An undetected calcu-

lus is always dangerous. The presence or

absence of calculi should be determined
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after a suspicious attack of renal or

ureteral colic This knowledge gives the

exact position of the calculus if present.,

and forms in conjunction with other symp-

toms, an accurate hasis for treatment, [f

the calculus is too large to lie passed it

can be removed at once, and the kidney

saved from further injury. If its size shows

that it can pass, and there are no threaten-

ing symptoms, a course of conservative

expectant treatment can be followed. Such

a course is only reasonable when based

upon such exact knowledge.

The accuracy of this method of diag-

nosis has been shown in a series of three

hundred and five cases that have been re-

ferred for examination. Calculi have been

found in eighty-nine cases, while sixty

per cent of these calculi have been

found in the ureter. The negative diag-

nosis has proved more accurate than the

positive. Errors have been made in nine

cases or less than 3 per cent. In only

one of the forty-five cases of negative

diagnosis that were subsequently operated

on was a calculus found. In two others

small calculi were afterward passed. This

method has been shown to possess the fol-

lowing advantages

:

It is free from all the dangers that ac-

company exploratory operations and cath-

eterizations. It is most accurate and com-

prehensive without occasioning pain, in-

jury or even inconvenience to the patient.

The exact number and situation of all

calculi are determined so accurately that

no calculi are left behind and the opera-

tion is certain to be complete. The dan-

ger of operating upon the wrong kidney

is entirely avoided, and the field of opera-

tion is limited to the exact position of the

calculus, thus decreasing the operative

trauma and facilitating rapid recovery.

The accuracy that has been demon-

strated in the negative diagnosis makes it

unnecessary and unreasonable to open the

kidney in the search for stone during

nephrorrhaphies or exploratory operations.

The diagnosis can be made early when the

least suspicion points to the presence of

a calculus. The dangers from small quies-

cent calculi are thus avoided and the basis

formed for reasonable treatment. This

method is not infallible, as much depends

on the accuracy of its employment and in-

terpretation. All other methods should

be employed in connection with it, but no

diagnosis can, however, be considered com-

plete without it.

—

Charles Lester Leonard
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What is Electricity?

BY T. t'HOCTOK HALL, PH. D., M. D.,

CHICAGO.

If I were to ask, "What is Four-fold

Space''" or. "What is Dimethylamidoazo-

benzene?" or even "What i- Harmony?"'

perhaps not very many of tliose present

would he able to give a complete and

satisfactory answer. Nor would it be pos-

sible for the best of teachers in a few

minutes to give such an answer to any one

of these questions as to make the subject

clear to a five-year-old child. Before he

can know anything of four-fold space he

must be familiar with the principles of

elementary geometry. Dimethl yamidoazo-

benzene is to him worse than Greek until

he has some knowledge of organic chemis-

try. Harmony is incomprehensible with-

out some knowledge of music.

Any difficulty that may exist in an-

swering the question "What is electric-

ity?" is found either in the want of skill

of the teacher or in some defect in the

preliminary knowledge or in the want of

capacity .of the learner, and not in the

subject itself. There is a popular idea

that the nature of electricity is unknown,

but this idea is entirely wrong. It is true

that we do not know all about electricity.

Neither do we know all about air or

water ; and we do not expect to ever know
all about either of them. I am safe in

saying that we know the nature of elec-

tricity quite as well as we know the na-

ture of air or water, and in some respects

better.

1.

o

3.

4.

5.

As a preliminary step let me call your

attention to this list of all the things that

are known to exist

:

Matter.

Space.

Time.

Energy.

Spirit.

In the first class (matter) are included

all the things that have weight or occupy

space, from the largest of the suns to the

tiniest fragment of an atom, and from

the largest imaginable metal to the all-

pervading intangible luminiferous ether.

.Matter can be transformed : it may take

a multitude of different shapes ; but it can

not be created and can not be destroyed

by human agency. So far as our powers

go, it is eternal.

Is electricity a form of matter? It is

not. Why? Because it has no weight

and does not occupy space. It can not be

changed into other forms of matter, nor

can they be transformed into it. In spite

of the fanciful speculations of some very

prominent physicists, both in Europe and

America, this answer is final and conclu-

sive. Electricity is inseparably associated

with matter, but it is not matter.

The second and third classes (space and

time) are each so entirely different from

everything else that it is unnecessary to

do more than point out that they are both,

so far as human powers go, uncreatable.



132 THE AMERICAN X-RAY JOURNAL. [May, 1904

indestructible and eternal. Not even a

cfank has made the suggestion that elec-

tricity belongs to either of these two

classes.

Energy is capacity for doing work. It

is not force, and it is not motion. It is

simply and solely the ability to do work.

A bent bow has energy that the same bow

unbent does not have. This is only an-

other way of saying that a bent bow can

do work that an unbent bow can not do.

A rock on the top of a hill is capable of

doing work (as it rolls down) whiclj the

same rock at the foot of the hill could

not do. In other words, the rock at the

top of the hill lias energy on account of

its position. A ball shot out of a cannon

is able to do work which the same ball at

rest could not do. The moving ball has

energy of motion. These illustrations

will make it clear that energy is some-

thing that a given portion of matter may
gain or lose. But if energy is gained it

is gained from some other portion of mat-

ter, for no energy is ever created. Nor is

energy ever destroyed. Like matter, space

and time, it is uncreatable and indestruct-

ible by human power.

Electricity is a form of energy. This

statement might .be objected to by some

mathematicians who use the word "elec-

tricity" in a very restricted technical

sense; but in the popular meaning of the

word this statement is correct. Electricity

is known to be a form of energy by these

two facts: as often as a given amount of

electricity is produced a certain amount

of energy in some other form disappears,

and when that electricity disappears an

equal amount of energy appears in -some

other form.

Electricity is not spirit. Spirit is

known by its capacity for receiving sen-

sations and of becoming conscious. In

the sense in which I use the word, which

is entirely apart from any theological doc- I

trines, everyone who hears me is a spirit.
'

Consciousness itself is not a" permanent

and indestructible thing. Like motion, it

may appear and disappear, but the some- i

thing which underlies consciousness, what-

{

ever that may be, the something which is

sometimes conscious, and which retains its

individuality thru successive periods of

unconsciousness, this is what I mean by
|

spirit. If spirit is different in its nature '

from everything else in the universe and I

if each of the other classes of things is A

by itself eternal, analogy would lead us to N

infer the same uncreatability and inde-

structibility of spirit also. In all the uni- !

verse we find transformation, but not an- -

nihilation. If spirit is of its own kind, •

and all the other kinds are permanent in

quantity, this, too, must be permanent in

its totality.

Having found the class to which elec- i

tricity belongs, and having, in conse- •

quence, some general notion of its nature, 1

let us look into it a little more closely.

In physics, which is the science of en-
'

erg)', we have the following branches:

Mechanics, treating of the energy of

masses.

Heat, the energy of oscillations and col-

lisions among atoms.

Sound, the energy of waves of compres- 1

sion.

Eadiation, ether waves and streams of

electrons.

Electric currents, vortexes of atoms and

ether.

Electric charges, ether strains.

Magnetism, ether strains (of another,

sort).

Gravitation, chemical energy, and a few

other forms, whose exact character is not

so well understood.

Regarding the general nature of elec-

tricity all electricians are practically
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agreed, luit when we come dowu to par-

ticulars there is considerable difference of

opinion. In what follows, therefore, I do

not claim to speak for any one but my-

self.

An electromotive force is any force that

tends to produce an electric current.

. Wherever such a force exists the atoms

in the vicinity are polarized and tend to

t

be arranged in chains, like little bar mag-

nets adhering end to end. Whether the

atoms actually take on -such a chain-like

. arrangement or not depends upon their

conditions. The atoms may be combined

with one another so firmly that such an

arrangement is impossible without tear-

ing them apart from each other. In this

case the substance is called a noncon-

ductor, and no electric current is pos-

sible. In another case, as in a piece of

copper, the atoms- are so freely moveable

that they promptly assume the chain ar-

rangement, and then if the chains form

. complete circuits all the atoms in the

chain rotate, and this rotation is what we

call an electric current. The polarizing

and rotating force (electromotive force)

may be applied at any part of a conduct-

ing circuit, and power may be conveyed

along the atomic chains in either direc-

tion, in the same way it is conveyed by a

shaft in a machine shop. So far as the

mere transmission of power is concerned

the direction of rotation of the atoms in

the chains is indifferent.

There are in such chains only two pos-

sible directions of rotation, right handed

or positive, and left handed or negative.

If you stand beside a wire running north

and south, in which there is an electric

current flowing north, then looking to

the north you have the atomic rotations

right handed or positive. Turning to-

ward the south you have the same rota-

tions now left handed or negative. Everv

electric current is at the same time both

positive and negative, according to the

point of view. A positive current going

north is precisely the same thing as a

negative current going south. In neither

is there anything flowing along, either in

or about the wire, unless it be energy,

which may be conveyed in either direction

or in both, by the rotations.

Having clearly in mind this concept of

an electric current, it is easy to apply the

common laws of mechanics and deduce

the laws of electricity. These rotating

chains of atoms behave in every instance

just as they should be expected to behave.

There is no more mystery about them

than there is about the shafts, pulleys,

belts and gears in a machine shop.

The amount of current in a wire is

measured by the total amount of rotation

per second in it. Ten atomic chains, each

making a million turns per second, give

the same amount of current (current in-

tensity) as a million chains, each making

ten turns per second. The practical unit

of current is called the ampere, and is rep-

resented approximately by one million

chains whose rotation is such that the sur-

face of each atom moves with the velocity

of light, -a speed such that the atom

would roll round the world seven times in

a second.

These atomic rotations do not escape

some resistance. The atoms of all bodies

are' in constant irregular motion, striking

against each other. The energy .of this

motion is known as heat. When the ro-

tating atoms collide with the rest or with

each other they increase the velocity of

this heat-motion. In other words, they

raise the temperature of the conductor.

Each time such a collision occurs there is

a loss of some of the energy of the ro-

tating chain that would otherwise be spent

in increasing the rotary speed of the
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chain. In silver, copper and other good

conductors there is relatively little of the

energy of a current lost in this way. The
resistance of these metals is small, and,

what is still more interesting, the resist-

ance gets smaller as the metal is cooled.

Cooling means decreasing the vihratory

speed of the atoms. By and by a point

would be reached (if the cooling were to

continue) when the heat-motion would all

have disappeared. This point is known

as the absolute zero of temperature. Now
if we mark down on paper ruled in little

squares the resistance of silver at various

temperatures, as low as possible, and then

draw a curve thru these points, and do

the same thing for several other metals,

we find that all the curves meet at a point

corresponding to the temperature —273°

C. and to resistance zero, indicating that

at that temperature all irregular motions

of the atoms and all resistance to electric

currents would cease. When I tell you

that the boiling point of liquid hydrogen

is about —235° C. you will see that

physicists have actually reached a temper-

ature that is within easy walking distance

of the absolute zero.

In order to get a mental picture of the

nature of an electric charge we -may sup-

pose that at some part of an electric cir-

cuit the conductor is replaced by a non-

conductor such as air or glass. At the

surface of the glass the atoms are turned

a little by the electromotive force, but

their elastic reaction then becomes as

great as the electromotive force, and there

is no further motion, the atoms remain-

ing in the strained condition. In glass a

little of the turn of the atoms at the sur-

face is carried to the next atoms, and so

on. In mica two or three times as much

of the turn is passed on to the next atoms,

and electricians therefore say that the

dielectric power of mica is two or three

times as great as that of glass. The di-

electric power of silver is nearly infinite,

that is to say, the turn is conveyed from

one atom of silver to another with perfect

freedom.

Tin- comlii ion of -I rain at a surface is

called an electric charge'. Its character-

istic is that it has an unfailing tendency

to turn back to its former condition, and

in so doing it makes a current. The

charge produced by a positive current, the

charge on that surface of the glass im

which the rotation is right handed, is

positive, and in untwisting produces a

positive current from that place. The

charge on the other side of the glass is

negative or left handed, and produces a

negative current. Both turns are in the

same absolute direction, however, and if

the glass is thin and the electromotive

force is strong enough the force on each

side helps the other to break the atoms

from their attachments and forces them

to rotate with violence. This pierces the

glass, causes heat and strong ether waves

(light). The whole action in that case is

called an electric spark.

With this view of an electric charge it

is easy for a mathematician to deduce

from the known laws of energy the laws

of attraction and repulsion of electric

charges, laws which are made the foun-

dation of the older electrical theories.

The luminiferous ether may be thot of

as a soft elastic solid. When a chain of

atoms in this ether rotates, the ether that

is in contact with the atoms is dragged

round a little way, and the strain extends

outward in less and less degree from the

chain. When the rotation ceases the ether

drops back to its former place, and the

strain disappears. » This shearing strain

about an electric current is magnetism.

Magnetism, then, must always exist wher-

ever there is an electric current ; and it
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may continue to exist after the current

that excites it has ceased.

When the lines of atoms rotate first in

one din rt mil, positively, then negatively,

the current is said to be alternating.

From the sides of an alternating current

proceed magnetic waves which resemble

waves seen on the surface of water. Since

these waves are not symmetrical in all di-

rections about their line of advance from

the current, they are called polarized

waves. From the end of a row of con-

ducting atoms proceeds a set of cylin-

drical waves. These are symmetrical

about their line of advance, and answer

to all the marks of waves of common

light. A little reflection upon these two

kinds of waves will convince you that tho

the magnetic waves seem to be magnetic

only, and the others electric only, both

sets are really electro-magnetic in charac-

ter. If the ether in the magnetic or

plane-polarized waves moves in an ellip-

tical or a circular circuit the waves be-

come elliptically or circularly polarized.

All these kinds of light are well known

to the physicist. The explanation 1 have

just given of the nature of light is known

as the electro - magnetic theory of

light.

I E you have followed my explanations

up to this point you will see that having

a clear concept of the nature of electricity

the electrotherapeutist is not working in

the dark in the use of this valuable agent,

but is able to predict even in advance of

clinical results the therapeutic effects of

electric treatment.

Electro Therapeutics.*

BY D. A. STEVENS, M. D., CHICAGO.

The application of electrical currents

for their direct and indirect influence

upon diseased processes has now reached

a stage of development, accuracy and cer-

tainty which demands for it the attention

of every progressive practitioner. The

time has passed when we can tell our

chronic patients that there is nothing in

electricity. They will think we are igno-

rant of its benefits, or manner of applica-

tion, or that we belong to that rapidly

passing type who think a stethoscope, ob-

stetrical forceps and prescription book are

all that is needed to attain success.

The field of the physician is constantly

broadening; the so-called incurable dis-

eases are one by one being eliminated

from the list. In no one line or adjunct

has there been such results shown as in

electro-therapy. I do not except the great

•Read before the Illinois State Eclectic Medical

and Surgical Society. May 20. 1904.

work accomplished along the line of bac-

terial research. I am constrained to ask

what the showing would be had we the

same effort, time and number of the best

men in the profession working along this

line?

1 wonder if we realize what is being

done? With the whole profession world-

wide investigating bacteria, toxins and

serums, what have we curative to offer for

all this labor? Diphtheria. In all the

other diseases there is nothing certain to

offer.

Now a few men, scattered widely, with

little support from the profession at

large, have so perfected the apparatus

and technic that today we are curing all

malignant growths which have good drain-

age and do not involve bone tissue. This

alone would discount any other recent ad-

vance in the healing art, but with the

confidence of a warrior battling for a
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righteous cause we have met eczema in

all of its manifestations, and it is ours.

Favus has proven easy. Lupus has been

treated with success. Even the great

white plague, tuberculosis, in its incipient

and early stages, responds satisfactorily,

while tubercular glands in all stages are

permanently reduced. The results in

gynecological work have opened up a new

page for women who do not wish surgical

intervention.

I can not hope to touch upon this sub-

ject with any great thoroness or detail in

the short time allotted for this paper.

But I want to make a plea for closer study

and more accurate technic. Then, and

then alone, can we expect results.

Where a case presents itself to you and

you say you will try electricity, some vital

points must be known before proceeding.

First, What is the pathological lesion,

status and condition of the patient?

Second, What current, what pole, what

doseage, frequency of application, and

how apply? This will bring you to the

point where the need of a fundamental

knowledge of the whole subject will be

realized. No one would think of getting

uniform results from drug medication,

without being cognizant of physiological

action, dosage, therapy, indications and

contra-indications. We must study and

use electricity just as specifically. The

promiscuous use of the faradic and gal-

vanic currents without adequate knowl-

edge of their indications can not be too

strongly condemned. Never was the ad-

monition to readjust ourselves to the ad-

vanced ideas in using this element so

timely or uttered at a more opportune

moment.

Not knowing that there were other pa-

pers upon this subject to be presented, I

prepared a paper covering the field, as my
subject would indicate, but upon receiv-

ing a program this last week I notice men
with various divisions of the subject. So

I made a motion to table my paper, then

upon reconsideration sent it to the waste

basket. About the only thing left for me
was high frequency, which I will talk

upon to the exclusion of the more familiar

currents, which I think will receive better

treatment under the presentation of the

able exponents assigned for these subjects.

Some go so far as to claim that this cur-

rent supersedes all others as to thera-

peutic value. Certain it is that upon the

continent the investigation and attention

has been given largely to this H. F. C,

the possibilities of which seem to be only

touched upon. I hope the doctors will

take up the paper and discuss it thoroly,

that we may gain some ideas from each

one, as the field is, in a large measure,

unexplored, and we want the milestones

marked out for those who follow.

The higli frequency current of today

is generally understood to be a current

derived from a coil or static, with a step-

up, or transformation coil, interposed.

The ordinary current as derived from the

static is a true high frequency current,

but the term as used today, both in Eu-

rope and this country, refers to that cur-

rent used by d'Arsonval and Oudin, and

Tesla, of the States.

It may be obtained in many ways and

in varying frequencies. It is primarily

derived from the static machine, induc-

tion coil, commercial alternating current

and Tesla coil. Of these sources of pri-

mary energy the first two are the ones we

will most likely find in use. The high

frequency current delivered to the patient

will be the same in effect, generated

by either agency. As is well known, the

voltage of a static current is about 50,-

000 for the first inch of spark gap. reach-

ing into the millions at its full capacity.
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That this enormous voltage can be passed

thru the human organism without appar-

ent harm or sensation goes to prove that

voltage is harmless without amperage.

This step-up, or increase in frequency,

is obtained by passing the current thru a

coil of coarse wire, which, after being in-

sulated, is rewound with a second coil of

fine wire. The lines of force from the

primary coil being broken so many times

by this secondary that we get an induced

current of fabulous frequency and

tension, so high, indeed, that, like waves

of light that are too short to be recorded

by the sight apparatus, so a sensory nerve

capable of transmitting sensation at the

rate of 20,000 per second becomes utterly-

incapable of transmitting a vibration or

stimuli of many millions' frequency. So

we can see why these currents cause no

pain upon application, and the wonderful

way in which they sedate pain is, 1 think,

explained by the fact that the rapid vibra-

tion causes a temporary cessation of the

function of nerve thru over-excitation.

. This current is applied by means of

vacuum glass electrodes of various forms

to suit the uses for which intended. When

lighted up by the current passing thru

the vacuum, there is a beautiful violet

glow, and a stream of visible vibrations

of light or energy flows toward the distal

extremity and centers upon whatever part

of the tube is in contact with the pa-

tient.

The patient is not insulated, and one

pole is usually grounded. There seems to

be a preference for the negative pole for

treatment, having a greater quantity of

chemical rays and not being so harsh as

the positive. However, the difference is

not great. The electrode is placed in con-

tact with the surface to be treated, and

we notice moisture under the electrode

very quickly. In a few minutes there is

active hyperemia present and some

tingling and sense of warmth. Over sensi-

tive areas we get quite an influence; over

muscular action enough to cause a jerk-

ing of the head when treating the cervical

region; contraction of eyelids when treat-

ing temporal or supra-orbital region; of

the fingers when near the ends. The

spark from the glass tubes seems to have

most of the sting taken away, yet that the

penetration is much greater than with

other sparks is shown by the fact that it

is transmitted thru glass and hard rubber.

The non-conductors do not confine this

current. Like the static currents which

give us the brush discharge thru wooden

electrodes (classed as a poor conductor

even when damp), owing to the high volt-

age, so in the much greater voltage and

frequency of the high-frequency current

we are enabled to pass thru one-half inch

or more of hard rubber. This great pene-

tration would seem to disprove the gener-

ally accepted views that the effect of the

high-frequency current was only super-

ficial and useful only in skin diseases.

I think in this modality we are deal-

ing with two distinct forces during its ap-

plication : First, the chemical action

whereby the passage of energy from the

tube thru the air to the tissues breaks up

the air, forming a wealth of ozone, and

a small percentage of nitrous acid. The

current seems to carry the ozone into the

tissues, for after several hours, and re-

peated washings, the odor is still promi-

nent at the point of treatment.

The nitrous acid is present in just

sufficient quantity to irritate cell life to

that extent, to set up a healthy action.

The ozone favors a rapid oxygenation,

which seems to be fatal to all germ life.

While we have not yet laid the crime of

eczema at the door of the bacteria, yet the

success of this treatment Mould cause me
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to lean toward that theory of cause. Its

destructive power over germ life is very

clearly shown in pus formation, such as

boils, abscess, ulcers and pathological

lesions due to pus organisms. The action

over germ life is no doubt also due to the

presence of ultra violet rays of light,

while we know that the ultra violet ray

will not penetrate a very thin crystal of

glass, yet the vacuum tubes under excita-

tion from the high-frequency apparatus

does produce violet rays. Clinical tests

would prove this, and again the positive

test of the fluorescence of willemite shows

the ray present and active. Tliis chemical

and light action of the high-frequency

current is—well, we might call it the

active principle of the application to skin

diseases and other superficial lesions.

But experiments in using the high-fre-

quency current shows an action from the

current proper. This current will light

a 16-candlepower incandescent lamp to a

full glow. At the same time this can be

passed thru the body, in circuit with the

light, without any sensation to speak of.

Xow it is a fact that one-fourth ampere

or 250 ma. of a steady current is re-

quired to light this bulb. This much cur-

rent from the galvanic battery would be

rapidly destructive; from the street cur-

rent with only 110 volts is would be in

many cases fatal. What is it we have here

that so nullifies the action ? Does the

great frequency cause the bulb to glow-

under a small amperage? Or is there

some condition present which so modifies

the action of this large current that it

can be passed safely thru the body? If

the large amperage is present, where is

its source? These are some questions to

be solved.

That the high-frequency current has a

destructive action was shown by experi-

ments carried on by Bordier and Le

Compt, who, in a report to the Academy

of Sciences of Paris, showed that when

applied to small animals death ensued.

Application was made by metallic bands

around the abdomen and throat. Paraly-

sis occurred, followed by death a few days

later. Upon application with one elec-

trode in the mouth and the other in the

rectum, death occurred with a rabbit in

fifteen seconds, a guinea pig in seven sec-

onds and a rat in forty seconds. D'Ar-

sonval observed results which coincided

with these. So we will see the need of

proceeding with caution, and the im-

portance of not using this modality indis-

criminately. Some of the manufacturers

of electrical apparatus are illustrating

ways of using this current and proclaim-

ing for it a "panaceal" value, if you will

pardon the term. I think when the mono-

polar application is made, as most of us

use the current in this country more for

its chemical and superficial effect, it is

absolutely harmless in any dosage. But

the bi-polar application needs to be ob-

served very closely, and in working out

a technic I would advise its use in the

same class of patients and conditions rec-

ommended for the static currents. I think

without doubt the rapid frequency will

prove a better means of relieving pain

than any other mode ; also the sparks will

penetrate further and are less painful than

the static sparks. We have in this high-

frequency current great promise, and the

near future will bring it rapidly to the

front. I bespeak for it your earnest in-

vestigation.



General Remarks on X-Ray in the Treatment of Cancer
and as a Diagnostic Agent.*
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Radiographer In Dr. Pratt's XKay Laboratory.

We sec linicli today in llu 1 medical jour-

nals pertaining to the x-ray and its dif-

ferent fields of usefulness.

We note that it has hecome indispen-

sable "in the treatment of superficial le-

sions of the skin such as epithelioma or

skin cancer, lupus, eczema, acne, etc. On
the other hand we are forced to admit its

very limited usefulness in deep-seated

malignant, eonditions sueh as carcinoma

of the stomach, liver, colon, etc. How-
ever, experience is the great teacher of the

ages and I am quite sure we have had

experience enough to teach us of the

merits and demerits of the x-ray. The

x-ray is not a panacea, as some would

have you believe. Its greatest field of use-

fulness is probably in diagnosis. There

are many disorders of the skin that are

amenable to its influences and again there

are superficial conditions wherein the x-

ray is absolutely dangerous.

W hen we stop to consider the enforced

metabolism which takes place under its

influence, we are brought to a realization

of the possibilities of danger as well as

of cure, we are bound to respect the law

of physiologic change or else suffer the

consequences.

Judging from my own experience, car-

cinomata of long standing, with glandular

involvement, do not heal under x-ray

treatment. We have been able to mini-

mize the pain, to some extent lessen the

discharge and probably retard the growth

of the tumor. But, on the other hand,

we have no doubt hastened death by pro-

longed raying, especially of an ulcerated

area where rapid destruction of tissue has

•Read before the Illinois State Eclectic Medical
and Surgical Society. May 20. 1904. Chicago. 111.

taken place beyond the power of the body

to dispose of. We then observe a rapid

matastasis, a consequent sepsis, and death.

1 do not consider it advisable to treat

with the x-ray carcinoma of long stand-

ing, such as we at times find in the mam-
mary glands, where connective tissue con-

traction has taken place, because we are

liable to stimulate the epithelium to re-

newed proliferation, and if left alone at

this stage the patient will probably not

die of cancer.

The x-ray has cured and does cure su-

perficial lesions such as epithelioma of the

skin or skin cancer, lupus, eczema, acne,

and many others. Even psoriasis yields

very beautifully, but whether it will re-

turn in every case as it seemingly does

under other modes of treatment, in my
experience remains to be seen. I am very

sanguine in this regard. But for deep-

seated conditions, such as carcinoma of

liver, stomach, enteron, or colon we have

no direct means of knowing just what is

taking place. All we can do is to expose

from day to day on the expectant plan.

The treatment is a method of empiricism

whereby we disseminate cancerous debris

by a rapid destruction of tissue, and cause

absorption of septic material with its dan-

gerous consequences.

During my three years' experience with

the x-ray in the treatment of superficial

and deep-seated malignant conditions I

have yet to know the first case of deep

carcinoma which has been cured by x-

ray. To be sure, patients have seemingly

been benefited in uterine cancer inasmuch

as pain has been reduced and discharge

lessened, which has been a £reat source
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of relief to the patient, but beyond that I

can not speak encouragingly.

I am inclined to believe that reported

cures of deep-seated carcinoma by x-rays

are cases of mistaken diagnosis.

I have watched very carefully super-

ficial and deep malignancies under treat-

ment and have known patients to suc-

cumb very rapidly from sepsis shortly

after vigorous x-ray treatment was be-

gun.

The conditions which, from my experi-

ence, 1 consider amenable and those which

do not apparently yield to x-ray treatment

will class as follows:

I'robable Cases.—Epithelioma or skin

cancer without metastasis, lupus, eczema,

acne, etc.

Possible Cases.—Epithelioma or skin

cancer with severe metastasis, carcinoma

of mammary glands with metastasis, tu-

berculosis of joints and glands and

psoriasis; Hodgkin's disease or sarcoma.

Improbable Cases.— Uterine malig-

nancy, gastric malignancy, enteronic and

colonic malignancy, hepatic malignancy.

Its diagnostic value is certainly its great

redeeming quality. X-ray shadows are

not false, it is merely a matter of inter-

pretation, therefore experience is the par-

amount factor in making diagnosis from

x-ray negatives as negatives are more re-

liable than reprints. It is really sur-

prising how little one can actually see

when examining an x-ray negative, no

matter how well versed in anatomic struc-

ture, unless he has trained his eye and

understands the character of the shadows

different structures give.

For precise results much depends upon

the apparatus, the amount of current, the

x-ray tube, the position of the part to be

^photographed in its relation to the plate,

the preparation of the patient where

hepatic and ureteral calculi are in question,

length of time of exposure and character

and vacuum of tube. In other words, only

close application with appreciation of

minor details and long experience will

enable one to produce good results.

The fluoroscopic examinations are of

the greatest importance in certain regions

of the body, for diagnostic purposes, yet

their value becomes practically nil in the

regions where one would naturally expect

to find renal, hepatic and vesical calculi.

If the patient be very spare one may with

some degree of exactness be able to arrive

at an approximate estimate as to the

cause. However, one must depend, for

his absolute findings, upon the skiagraph.

In cases of failure to find a shadow, re-

peated exposure should be employed.

Next in importance is the position of

the part to be photographed. It is ab-

solutely necessary that the part to be pho-

tographed should be in as close contact

as possible to the plate. Otherwise it is

useless to try and produce a good x-ray

picture.

This rule applies particularly when you

are looking for hepatic or ureteral calculi

and it is not an easy matter to photo-

graph these conditions.

In taking pictures for ureteral calculi it

is necessary to elevate the shoulders and

flex the thighs upon the abdomen. Sand

bags are very efficient for the shoulders

and a double inclined plane for the limbs.

In this way you bring about a convexity

of the dorsal surface which brings it in

close contact with the plate.

In hepatic calculi the ventral surface to

the plate is the position required. It

brings the gall bladder in close contact

with the plate. In this position the shad-

ows are not diffused in being carried

through the body, as would naturally be

the case were they photographed in any

other way.
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The length of time for exposure de-

pends upon the vacuum of the tube, the

density of the part to be photographed

and the power behind the tube. The

higher the vacuum of the tube the greater

the penetrating power and the quicker

the decomposition of the silver salts on

the plate through dense tissue and vice

versa.

One must be governed by the corporeal

dimensions of his patient and experience

is the only teacher.

Developing is an art as well as a science,

and the personal equation enters into this

as into every other art. No single ruU

can be laid down that will meet with the

precise requirements of every artist or

operator. One must work out his own

experience and apply his skill and knowl-

edge to the best advantage from the facts

at hand. We wish here merely to deal

with the essentials as regard the needs

from an x-ray standpoint. Distinct con-

trast and minute details are the two im-

portant features in a skiagraph, and for

diagnosis of ureteral calculus both of

these are indispensible. Plates should

only be exposed in a dark room in the

presence of a ruby light. A tray, prefer-

ably of vulcanized rubber or fiber, suf-

ficiently large, should be used to handle

the plate comfortably with just enough

margin for removal and replacing them

for examination while in the process of de-

velopment. An adequate amount of de-

veloping solution should be freshly pre-

pared each time, according to the size of

the plate to be developed. The amount
of solution should be sufficient to cover the

whole plate at one time, so as to prevent

unequal development. The temperature

of the solution should be between 60° and
70° F. and the tray which contains the

plate should be rocked occasionally to as-

sure complete development.

X-ray negatives of abdominal and pel-

vic regions should be carried to almost

complete opacity in order to bring out all

details (and exposures of parts of lesser

density in proportion).

After development the negative should

be washed in clear water for a minute or

so, in order to free it of all developing

solution, and then placed in acid fixing

bath until completely fixed, or, in other

words, until the bromid or chlorid of sil-

ver salts unaffected by the light have been

dissolved, changing the opaque parts of

the plate into transparency.

The formula of the developer and fix-

ing bath is as follows

:

DEVELOPER.

Water, 16 ounces.

Tolidol (Pfabe), 40 grains.

Sodium sulfite, dried '45 grains; or

crystal, 90 grains.

Potassium carbonate, dried 60 grains;

or crystal, 75 grains.

Potassium bromid, 1/12 grains.

To prepare a stock solution it will be

found convenient to multiply the above

figures by three (3), using the same

amount of water. The bottle must be well

corked and filled up to the neck. For use,

dilute each ounce of the developer with

two (2) ounces of distilled water only.

The formula for the stock then becomes

(in the metric system) :

Water 500

Tolidol 8

Sodium sulfite, crystals 18

Potassium carbonate, crystals.... 15

Potassium bromid 015

fixing bath (Pfabe).

4 ounces sodium thiosulfate, Na 2S 2 3
120

1 ounce sod. acid sulfite, NaHS0 3 . . 30

16 ounces water 480

The fixing bath will be in the neighbor-

hood of 72° hydrometer test.

After complete fixing, the plate should



142 THE AMERICAN X-RAY JOURNAL. [May, 1904

be washed in running water for at Least

an hour, or placed in a chemical solution

known as "Pfabe" hyperforc (eliminator

of hypo) for about ten minutes. After

removal the film should be carefully

rubbed off with wet cotton in order to re-

move the sand, etc., that may have settled

on it during the washing, then place on

an inclined plane to dry, out of the way

of all dust.

An x-ray plate should be developed only

by one versed or familiar with anatomic

structure and physiologic functions.

What has x-ray photography taught us,

or what has it disclosed?

In fractures it is an indispensable aid

and the surgeon who today would set a

bone without availing himself subsequently

of the x-ray for verification or for actual

diagnosis is certainly not doing his duty

to his patient.

In lung and heart diseases wo are able

to tell much.

In diseases of the kidneys, especially

sarcoma, it is of inestimable value.

In ureteral and vesicle calculi it is posi-

tive as to the presence or absence of a

stone.

In hepatic calculi it is a great aid, but

we can not positively differentiate the

stones from the gall bladder itself, due to

the fact that a gall bladder that is dis-

eased offers as much resistance to the x-

rays as the gall stones do. Consequently

we get the shadow which corresponds with

the gall bladder itself. The possibility

of a burn is practically nil.

I would like to call to your notice a

few cases of Dr. Byron Eobinson of ure-

teral and hepatic calculi that were x-rayed

in Dr. Pratt's laboratory and a diagnosis

made from the shadows and confirmed by

operation during the past two years and a

half.

September 4, 1901. Mrs. S. was x-

raved at three different times. Diagnosis,

stones in the right pelvic ureter. Oper-
j

ated upon and three stones removed.

June, 1903. Girl, twenty-two years old,

from Iowa, x-rayed and diagnosis of stone

in the ureteral pelvis. The case was op-
'

crated upon and the stone was found.

October 28, 1903. Mrs. II.. of Chicago,

was x-rayed and diagnosis of the stone in

the right ureteral pelvis. Operated upon

and the stone found.

April 4, 1903. Mrs. W., of Chicago,

was x-rayed and diagnosis of a stone in

the left ureteral pelvis. Operated upon

and stone secured.

October 28, 1903. Mrs. H. x-rayed,

stone in the right ureteral pelvis. Oper-
j

ated upon and the stone was secured.

November 10, 1901. A young woman,

twenty-five years old, x-rayed and diag-

nosis of gall stones made. Was operated

upon and a large stone was removed from

common duct.

April 7, 1903. Mrs. W., fifty-five years!

of age, x-rayed and diagnosis of gall

stones. Operated upon and fifty stones

were removed from the gall bladder and

common duct.

November 10, 1903. Mrs. C, forty-

eight years old, x-rayed and diagnosis of I

gall stones. Operated upon and eight

stones secured.

July. 1903. Mrs. W., twenty-six years

old, x-ray diclosed a distinct shadow. Op-

erated upon and secured a large gall stone

from the pelvis of the gall bladder.

October, 1903. Mrs. H., of Chicago,

x-rayed and diagnosis of stone in the pel-

vic spindle of the ureter. Operated per

vaginam and stone secured.

September 30, 1903, and January 24,
'

1904. Will also report two cases of ma-

lignant kidney which were x-rayed and a

diagnosis made of malignant kidney by

the x-ray. Operated upon by Dr. Robin-
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.-on and subsequent microscopic examina-

tion disclosed the fact that the disease in

one case was sarcoma, the other carcinoma.

1 still have several other cases in which

the x-ray by repetition casts a shadow of

definite contour, location and dimension.

However, they have not been operated

upon.

.March 17, 1903. Boy, eight years old,

a case of Dr. 0. W. MacKellar, was x-

rayed
;
diagnosis, vesical calculi. Operated

upon and two large stones removed. •

One has to be extremely careful in

arriving at an absolute diagnosis of ure-

teral calculi, even- where the shadows are

present after being x-rayed, because there

are other conditions in the same region

which do cast shadows. As an example:

14.3

Dr. Byron Robinson scut a ease in

which he suspected calculus in left ureter.

X-ray, repeated three times, showed five

shadows in course of the left pelvic ureter.

The case was operated upon by Dr. Byron

Robinson and by exposing the entire left

ureter demonstrated that these shadows

were caused by phleboliths or vein stones

and not calculi, as was supposed.

• Before operating one should confirm

the diagnosis of ureteral calculi from an

x-ray standpoint by a complete history of

same and also by ureteral catheterization.

The diagnosis can be very successfully

verified in this way where the stones are

located in the pelvic spindle of the ureter,

because they offer obstruction to the

catheter.

X A'A YS AS DIAGNOSTIC AGENT GREGG.

The Apostoli Treatment.—G. Betton

Massev (.Journal of the .1 lacrican Medical

Association, May 21, 1904) summarizes

the final results of this method of treat-

ment in some cases of uterine fibroids.

His conclusions are as follows: (1) A
prolonged observation of cases of fibroid

tumors of the uterus under the Apostoli

treatment teaches that three-quarters of

the cases subjected to this method will be

practically cured, as attested by inquiries

made from three to sixteen years after the

cessation of treatment. (2) The cases

that responded poorly, or not at all. to

this treatment are not harmed by it. when

properly applied, and heroic measures

may then be adopted with the certainty

that milder means are of no avail. (3)

Hemorrhagic and interstitial fibroids are

best adapted to the Apostoli treatment,

while subperitoneal or degenerative

fibroids and those complicated with

pyosalpinx are least adapted to be

relieved by it. (4) So far as the

author's inquiries and circulars show,

there have been but seven deaths among
one hundred and ten patients during the

sixteen years or less that they have been

under his observation. It is an interest-

ing fact, moreover, that but one of these

deaths was clue to the progress of the

growth itself, proving the non-mortal

character of this affection. Of the re-

maining six, one died long after treatment

of an affection totally unconnected with

the growth, one of septicaemia under elec-

tric treatment and four while under op-

eration with the knife.

—

Medical Record.



Electro Therapy.

A Course of Twenty-four Lessons under the auspices of the Chicago College of X-Ray and Electro-Therapeutics.

Lesson 12-PHOTO THERAPY.

Light consists of electromagnetic waves,

and its therapeutic effects are similar to

those of rapid electric oscillations of any

other kind, such as are found in the high

frequency currents and the x-rays. The

differences in the effects arise from dif-

ferences in the form and frequency of the

waves.

It is probable that in ordinary light, in

the high frequency current, in the x-rays,

and perhaps in the N-rays, we have waves

of one principal form which, according to

the vortex theory, is of the cylindrical

type. Other forms which exist are the

plane-polarized wave, in which the mo-

tion of the ether is in one line only, per-

pendicular to the direction in which the

wave advances; elliptic-ally polarized

waves, in which each portion of the ether

instead of moving to and fro in a single

line moves in an ellipse, and of which

there are two varieties, one right handed,

the other left handed; circularly polar-

ized waves, in which the ether moves in a

circle and of which also there are two

varieties; and finally compression waves,

whose existence must be considered pos-

sible and probable, but of which we have

as yet no experimental evidence. Thera-

peutically the form of the wave is of small

importance.

All electromagnetic waves travel thru

the ether at the rate of 300,000 kilometers

per second. Thru masses of matter,

whether in the solid, liquid or gaseous

form, they travel more slowly, and the

shorter waves are usually retarded more

than the longer ones. White light con-

sists of a mixture of waves of many dif-

ferent lengths. Each wave-length by it-

self corresponds to a certain color. The

shortest visible wave is in the extreme

violet end of the spectrum; its length is

nearly 400 bicrons (micro-millimeters).

The longest visible wave is the dark red

at the other end of the spectrum; its

length is 760 bicrons. Thus the visible

spectrum covers nearly one octave of col-

or. Beyond the visible spectrum at each

end are other waves of "dark light."

Ultra-violet waves have been photo-

graphed of all lengths from 400 bicrons

down to 100, covering two full octaves of

ligbt, and there is no reason to think that

the possible limit has been reached. At

the other end of the spectrum, in the

infra-red region, waves have been de-

tected of all lengths down to 24,000 bi-

crons or 24 microns, a distance of five oc-

taves. The whole of the known spectrum

of light consists of about eight octaves,

of which less than one octave is visible.

Entirely beyond this photographic spec-

trum, and at a distance of eight or ten

octaves from its longest waves, we place

the Hertzian electromagnetic waves, whose

length varies from a few centimeters to

millions of kilometers.

The x-rays are supposed to lie beyond

the ultra-violet. The place of the N-rays

is unknown.

The general nature of the effects of

ether waves upon the body are the same

whatever the wave length. But certain

rates of vibration affect certain tissues

more strongly than others, owing to dif-

ferences in their chemical and anatomical

composition. Wave length thus becomes a

consideration of great therapeutic impor-

tance.

Waves whose period of oscillation is

such that their energy is all expended in

any of the tissues do not pass thru those

tissues, but are wholly absorbed in them.
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Certain of these produce chemical changes,

all the rest produce mainly heat. As sug-

gested by J. Mount Bleyer, the photo-

therapist of the future will filter out all

hut t he rays he wants to use in any par-

ticular case, and with this small remnant

he will get the desired results with the

least possible disturbance to the rest of

the organism. ' In order to reach internal

organs it is necessary to use waves of such

a character that they are not chiefly ab-

sorbed near the surface.

Sunlight does not pass freely thru the

body, tho it does so to some degree. The

greater part of it is converted into heat

in the epidermis and dermis. Hence the

therapeutic action of light is greatest in

diseases of the skin and of the parts adja-

cent to it. It has been found that ex-

cessive heating of the skin Joy sunlight is

not advantageous, and that this can be

prevented to a great extent by filtering

out all the rays below the blue. The blue,

violet and ultra-violet rays expend a much

larger proportion of their energy in chemi-

cal effects and a smaller amount in heat.

But in screening off the lower waves nine-

tenths of the total energy of the light is

often lost, leaving too little to be of much

value.

Finsen adopted the plan of keeping the

exposed parts cool with a stream of cool

water, and in this way was able to make

use of the full beam of concentrated sun-

light or electric light for the cure of vari-

ous diseases of the skin.

The most conspicuous chemical effect

of ether waves upon the body is accelera-

tion of the normal metabolic changes,

which may be roughly summed up in one

word—oxidation.

A mild stimulus to metabolism, such as

is obtained from moderate exposure to

scattered sunlight in summer, is a tonic.

More intense light is irritating, producing

successively the well known stages of in-

llammation and culminating in some form

of necrosis when the intensity becomes

sulliciently great. The general nature of

the effects are alike upon both normal

and abnormal tissues; but abnormal tis-

sues have less vitality, in other words, are

in a less stable condition of chemical and

physiological equilibrium, and therefore

pass thru these changes jnore rapidly or

with a less intense stimulus than normal

tissues require. If, then, we apply the

light with just enough intensity to in-

jure- and destroy tissues that are abnor-

mal, taking care not to have such inten-

sity as to seriously injure the normal, a

cure is effected.

The plan of procedure is then very

simple, namely, avoid excess of heat, use

light with increasing intensity until the

desired reaction is obtained.

It makes little difference whether the

apparatus costs one dollar or a thousand

dollars, so long as these two things can

be done. Sunlight is the best when it

can be obtained ; but so long as we are

unable to control the clouds it will be

necessary to have on hand some other

source of light. The electric light is

practically the only one that is of suf-

ficient intensity, and that can be made use

of at a moderate expense. It has the ad-

vantage of containing a good supply of

violet and ultra-violet rays, without which

its therapeutic value would be small. The

nearer the source of light is to the part

to be treated the greater is the intensity

of the treatment. If the source is re-

moved to twice the distance the intensity

of the light becomes one-fourth of what

it was.

Sometimes the light is concentrated by

passing the rays thru a lens so as to ren-

der the rays parallel. They can then be

transmitted to any required distance with-
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out much loss of intensity. Unfortu-

nately, glass is opaque to most of the

ultra-violet rays, and it is necessary to

use a lens of quartz. The apparatus be-

comes much simpler and much less ex-

pensive when two quartz plates or lenses

enclose a chamber thru which a current

of cool water flows. The chamber is

placed preferably in contact with the pa-

tient, with some pressure, so as to re-

move the blood and allow the rays to pene-

trate more deeply. The source of light

is then placed as close as possible to the

water-chamber, or the rays of the -1111 are

concentrated upon it by means of either

a large quartz lens or a concave metallic

mirror.

Some experimenters advise the use of a

powerful, ray directly upon the surface to

be treated, and used intermittent I v in or-

der to prevent overheating. They claim

for this treatment quicker results than by

the Finsen method, which consists of a

longer exposure under less intensity.

On account of the great expense of the

original Finsen lamp, both in first cost

and in operation, a number of smaller

lamps for individual and local treatments

have been constructed. These are ef-

High Frequency for Lupus, Etc.

Dr. H. L. Henderson, Astoria, Ore.,

contributes to the Eclectic Medical Jour-

nal for March a report of the cure of

lupus of the face, of fifteen years' stand-

ing, in seven treatments with the high-

frequency apparatus excited by a static

machine. A case of epithelioma of the

eyelid, with an ulcerating surface the size

of a dime, disappeared in seven treat-

ments. Three large rectal ulcers disap-

peared after five treatments. A case of

chronic ovaritis was cured in two weeks

by daily treatments.

ficient in proportion to the amount of

light produced by each. An electric lamp

requiring five amperes current is useful

for mild cases. A lamp using fifteen to

twenty amperes, and which can be hrot

close to the patient, has nearly the same

efficiency as the larger Finsen apparatus.

Tho considerable work has been done in

photo-therapy, except from Finsen's labo-

ratory we have no very extensive and re-

liable statistics from which we may infer

the value of this agent in different dis-

eased conditions. There is no doubt of

its value in the treatment of lupus, and

good results are claimed in the earlier

stages of tuberculosis of the lung* and

of the joints. In some cases of malig-

nancy the alternation of the x-ray with

light has proved more effectual than

either one alone. Careful experimental

investigation is still required in order to

determine more exactly the proper expo-

sure under different conditions as regards

the patient and the xlisease. Practically

no harm has resulted from the experi-

ments in photo-therapy, because when the

treatment becomes injurious the patient

immediately begins to object on account

of the severe pain.

A Convenient Method for the Local Appli =

cation of Dry Heat.

Cover the part to be treated—wrist,

elbow, ankle, knee or body, with a Turk-

ish towel to absorb the perspiration. Coil

twenty yards of rubber tubing about the

part to be treated and cover snugly with

woolen cloths to retain the heat. Pass a

stream of warm water through the tube,

gradually increasing its temperature. A
patient can stand all the heat that you

can give him, if you do it right, and ifs

dry heat except for his perspiration.

—

Alkaloidal Clinic.



The Cure of Consumption by Feeding the Patient with Sub=
cutaneous Injections of Oil, and Its Digestion

by the White Globules of the Blood.

BY THOMAS BASSETT KEYES, M. I).,

OP CHICAGO,

Chairman of the First Organisation Committee of the American Congress of Tuberculosis, and One of the Vice-
Presidents of the International Congress of Tuberculosis, St. Louis, lilOf

By the method of treatment which I am
about to describe in this paper I believe

that consumption can bo absolutely cured.

First, however, before -entering into the

merits of this treatment, let us briefly con-

sider the disease.

Tuberculosis is a disease of malnutri-

tion, am! while the presence of the germ

confirms the diagnosis, before the germ

can grow it must find a suitable soil, there

must exist a pretubercular condition. It

is estimated that we all breathe in a groat

man) -

of these germs, but that they can

not grow in a healthy, well-nourished in-

dividual. People who have consumption

do not eat fats, oils and cream in sufficient

quantities. The first requisite in an at-

tempt to cure tuberculosis has been for

many years to give the patient oils of vari-

ous kinds, and the most successful sani-

tariums of late years have adopted a proc-

ess of food forcing, using the fats of

moats, butter and cream as the principal

foods to be relied upon to effect a cure,

each article of diet being selected for its

fat-producing and strength-giving prop-

erties. To this a vigorous out-of-door life

has been advocated, because why? It pro-

motes appetite and the outdoor life is con-

ducive to place the body in condition for

the absorption of more fats. I was one of

the first to advocate tent life for the

treatment of tuberculosis in two articles

entitled : "Camp and Outdoor Life as an

Aid to the Permanent Cure of Tubercu-

losis, February 21, 1900." and "Some Be-

sults of Camp and Outdoor Life in North-

ern Wisconsin. Congress of Tuberculosis,

May 15, 16, 1900/' and some four years

ago I located an out-of-door camp for the

treatment of these invalids in Northern

Wisconsin.

To maintain nutrition has long been

considered the prime requisite of cure and

an increase of weight is an indication

that nutrition is overcoming the disease,

and as weight increases there comes

strength, and the passing away of the

other distressing symptoms, such as the

products of the disease, expectoration of

mucus, fever and finally cough. Profes-

sor Osier has stated that the arrest and

cure of the disease is entirely a matter of

nutrition and that the whole object of

treatment is to fortify the patient's con-

stitution against the inroads of the dis-

ease so that the individual cells of the

body have the stamina to fight against and

destroy the tubercle bacillus. Begarding

tuberculosis Dr. J. H. Elliot, in Canadian

Journal of Medicine and Surgery, March,

1903, says that nutrition is dependent

upon the proper assimilation of food,

w hile improvement must be proportionate

to the increase in the amount assimilated.

All therapeutic measures, says Marfan,

should be devoted to the end of nutrition

and the earlier such measures are insti-

tuted the greater the prospect of cure.

Without going further into the fact that

the whole cure of tuberculosis, up to the

present time, is dependent upon our abil-

ity to nourish the patient, except to say

that the methods of Dettweiler, VonLey-
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den and Hoffman, of Germany, depend

upon results from nutrition, and to this

end they have advocated forced diet re-

gardless of appetite. If the patient was

to recover he must eat. Out-of-door life

was important inasmuch as it supplies to

some extent the appetite.

Anorexia is one of the worst symptoms

against the cure of tuberculosis. It is

impossible to get the average patient to

eat enough fats, and a person who has con-

sumption is the one who leaves the fat

from his meat, eats very little butter, and

little of cream and milk. When a patient

is far advanced in the disease he is unable

on account of this loss of appetite and

nausea, to eat sufficient food to maintain

nutrition, and therefore gradually de-

clines as the disease advances.

In the above few words I have tried

to convey the importance of nutrition, in

the cure of this disease, believing that the

cure rests entirely upon our ability to so

nourish the system and stimulate the cells

of the body that they will throw off the

disease.

The Digestive Power of the White

Blood Cells.—Experiments have been con-

ducted principally by the Italian physi-

cians, and a few others, viz. : Gabrel-

- hrwski, arch. f. exr>. path. 1891, bd. 28;

Czerny, arch, f . exp. path., 1893, bd. 31

;

Leviertato, arch. Italiano di Clinica

Medica. n. 3, 1893; Tarchettia e Parodi,

La Clinica Medica Italiana, n. 10. 1899;

Kraminer, Berl. Klin. Woch., n. 6, 1890;

Oliva, Gazzetta Degli Ospedali, 17 guigno,

1900; Tarchetti C. Sull, esistenza

di un fermento diastace nei corpus-

coli bianche, Gazzetta Degli Ospe-

dali, n. 90, 1900; Sull natura e

sul significato della sostenza iodo-

fila dei globuli bianchi. La Clinica Medica

Italiana. n. 8, 1900 ; Di una pretesa de-

generazion amilodea sperimentale, La

Clinica Medica Italiana, n. ?, 1900;

Eicherche nulla degenerazione amiloidea

spermintale, La Clinica Medica Italiana,

a. 11. 1902; Porcile V. sul valore semeio-

logico della reactione iodofilia nei puru-

lenti, Gazetta Degli Ospedali, Milano, n.

102, 1900, which go to show that there is

a glycogenic ferment in the cells which

has the power to digest starches. These

experiments have been carried on princi-

pally to discover a cause for the disease of

diabetes. It has been shown more or less

perfectly by some of these same observers

that fats also may be digested by the

blood, and that the white blood cells have

the power of digesting oils. Though
these experiments, according to Tarchetti,

La Clinica Medica Italiana, 1900, are not

definite, it is clear that the white cells of

the blood possess a ferment or property

which has the power of digesting fats and

starches, and without going into the

process, chemical, phagocytic, osmotic,

etc., which has been gone into by Dr.

Spezia in the numbers 5 and 6 of the

Gazetta Medica Lombarda, 1904, for as

Tarchetti, Gazzetta Degli Ospedali, n. 28,

1904, says: "Is it possible to follow the

rapid course of the oil injected into the

internal organism and the phenomena

positively chemical, of osmosis, of phago-

cytosis, and of digestion intercelular ?

Upon the digestion of oils by the blood

I base this claim for a cure of tubercu-

losis. So far I have tried to show : First,

That the cure of consumption must neces-

sarily depend upon a proper supply of

nutriment, the disease being primarily a

disease of malnutrition. Second. That

consumptives suffer so much from loss of

appetite, nausea, and perhaps non-absorp-

tion, that, as a rule, they are unable to

take sufficient amounts of fats to overcome

the disease. Third, That the blood cells

possess a ferment capable of digesting fats.



Wo. j] CURE OF CONSUMPTION—KEYES. 14'.«

I shall now give my results in the cure

of tuberculosis by the subcutaneous injec-

tion o!' oil. The oil which T have selected

in the treatment of my cases has been

olive oil of a very high grade, thoroly ster-

ilized, using olive oil in preference to

other oils on account of its being non-ir-

ritating and very readily accepted by the

system. The point selected for the injec-

tion has been over the shoulder blades, in-

jecting one day over one shoulder, and the

next day over the other.' excepting when a

large amount of oil is used, when it is

necessary to inject over both. There is

very little pain connected with the injec-

tion and the following day it is hardly

possible to find where the injection was

made. By being careful in my technique

of cleanliness and sterilization, so far no

infection has taken place and consequently

no soreness, though I believe the non-

irritating properties of the oil have a great

deal to do with this. The amount of oil

used varies. I commence by injecting 12

cc. of oil each day and the third day in-

crease the amount to 24 cc. of oil. If no

unpleasant symptoms arise I keep grad-

ually increasing the dose to full tolerance

of the patient, which varies with the in-

dividual and the stage of the disease.

Those who are poorly nourished will

sometimes assimilate large quantities of

oil up to about 200 cc. daily. In this

manner I have treated nine consecutive

cases successfully, and within twenty-four

hours after each treatment there is a re-

markable benefit and amelioration of all

symptoms, such as diminished morning

cough, night sweats, increased strength,

and finally gain in weight. Some of the

very worst cases of tuberculosis, under

this plan of treatment, have gained each

day and I believe have been thoroly cured.

The syringe which I use is an aspirating

syringe reversing the piston with a thumb

screw, it requiring considerable pressure

to force the oil under the skin.

By injecting oil thus it is absorbed and

assimilated by the blood cells and there

is a great increase in their numbers. Thus

all of the indications for the cure of tu-

berculosis are met. It overcomes the dis-

ease thru increased phagocytosis and thus

the active cells destroy the disease. Nu-
trition is re-established. The time re-

quired to overcome all symptoms is re-

markably short and one will be greatly

surprised at the benefits which come with

each treatment. Physicians should use

great care in the amount of oil given, for

very large doses, if long continued, might

result in fatty degeneration of certain or-

gans, but with the disease (tuberculosis)

this is not so apt to occur, as tuberculosis

and fatty degeneration are antagonistic. I

have based the claims of this treatment as

a cure for tuberculosis from my experi-

ence and clinical evidence and from my
conviction. I give my results this early,

believing that the cure of tuberculosis is

solved and that by so doing many lives

will be saved. Of course, to the above

treatment should be added all that has

been found useful in the treatment of

tuberculosis, principally of which is a

forced diet of articles selected for their

nutrition, such as meats, fats, butter and

cream, out-of-door life, and hygiene.

I hope and trust that physicians will at

once take up this method of cure and I

respectfully request that those doing so

will communicate their results to me, as

by broader knowledge much good may
come and it is my desire to report these

results at the International Congress of

Tuberculosis, to be held in St. Louis this

year.

—

Pacific Medical Journal.



A Brief Review of Radium.

BY IIEN ItY E. WAITE, M. D.

Let us not approach the consideration

of this most recent addition to therapeu-

tics with the blind faith of those who

would believe that with the discovery of

this new substance comes the dawning of

the day when the blind shall be made to

see, the lame to walk, when we sball mark

the passing of all diseases due to parasites

and bacteria, when tuberculosis shall be

as a thing that was, and when the cure of

cancer—that goal toward which modern

scientists so earnestly strive—shall be an

accomplished fact beyond doubt or per-

adventure.

Nor yet should we view it with the

skepticism of those who, having suffered

failure in inappropriate cases, would forth-

with banish it to the limbo of the many
measures previously exploited which have

been tried, but have been found so woe-

fully wanting.

Let us rather regard it with a sane,

calm and impartial judgment, appreciative

of its limitations, but keenly alive to its

marvelous possibilities. While we may
not as yet have a slingshot sufficiently

powerful to slay outright the Goliath, dis-

ease, we may perchance be in possession

of an arrow, which, skillfully directed,

may pierce a vulnerable spot.

So numerous have been the articles ap-

pearing in both scientific journals and the

lay press that radium has become almost

as familiar a term as sapolio, and a brief

mention of its physical properties will,

therefore, suffice.

As Dr. Hedley says, in this substance

we seem to approach the border line

where matter ends and force begins. In-

deed, one theory assumes that radium is

a metal in a transition state, which may
eventually establish a new atonic equilib-

rium and assume again tbe common prop-

erties of a metal.

To Professor and Mine. Curie belongs

the credit of priority of discovery of this

new element, for an element it bas been

proven to be by the spectrum analysis. By
tireless effort they extracted from many
tons of uranium residue, obtained from

pitch-blende, two decigrammes per ton of

a product of enormous radio-activity. Ra-

dium bromid is the strongest salt, but

only infinitesimal quantities of this have

thus far been produced.

Radio-activity is ratber arbitrarily ex-

pressed in figures. Uranium is taken as

unit strength and tbe radio-activity of

radium is represented by 1,000,000. Upon
this basis the preparation of radium thus

far used for medical purposes would be

said to have a radio-activity of 1,000 to

19,000. In some instances, however, the

question of the radio-activity of a given

specimen is a mooted point. I call to

mind one instance in which the proud

possessor fondly imagined himself to be

experimenting with a specimen of a radio-

activity of 20,000, which, upon careful

testing, proved to be but 600

!

A peculiar property of radium is that it

is able to maintain its own temperature at

2° to 3° F. above the surrounding air

without deriving its heat from any ap-

parent source. Various theories as to the

cause of this have been formulated, but

as yet none of those advanced are entirely

tenable.

The emanations from radium are di-

vided into three groups, and although

they resemble Rontgen rays to some ex-

tent, they are in other respects dissimilar.

The classification is as follows:
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A-enianations not all'ected by an or-

dinary strong magnetic field and incapable

of passing through any but the very thin-

nest material obstruction. Altho of very

much less penetrating power than the next

group, they have about 1,000 greater

energy.

/3-rays. analogous to kathode rays, are

deflected by a magnetic held, have greater

power of penetration and are projected

from radium with a velocity approximat-

ing that of light.

y-rays are the most penetrating of the

radium emanations and are analogous to

Roentgen rays. They are considered as

vibrations of the ether, produced by the

sudden arrest of the electrons, the "kath-

ode stream," coming into contact with

solid matter.

Deflectable emanations affect a screen

of barium platino-cyanid strongly, and of

zinc sulf. only slightly; the non-deflect-

able positive atoms (a-rays) have com-

paratively little effect on the platino-cya-

nid, but powerfully affect the zinc sulf.

If a particle of radium nitrate be brot to

bear upon the latter and the surface be ex-

amined with a lens magnifying about 20

diameters, numerous bright scintillations

will be seen, due probably to the bom-

bardment of the screen by positive atoms

projected from the radium.

Investigation has shown that emana-

tions from radium have the power of dis-

charging electrified bodies; they also pos-

sess photographic and flourescent effects,

an oxidizing action and the power of con-

verting oxygen into ozone. An article in

a recent journal demonstrates that the

different components of this complex radi-

ation possesses these powers in varying de-

grees. It is stated that a-rays coagulate

electrically negative colloids, and dissolve

positively charged colloids, while /? and y

rays produce chemical changes and oxi-

dize tissues.

The power of discharging electrified

bodies is an easy test for radio-activity.

A stick of sealing wax rubbed on flannel

is capable of attracting pieces of thin

paper, but if the rubbed sealing wax be

passed over radium this power is lost.

It is claimed that the emanations from

radium have a bactericidal effect, it be-

ing shown in many instances that the or-

ganisms were killed in those places where

they had been exposed to the action of

over 10 milligrams of radium bromid.

The organisms so affected were bacillus

coli communis, bacillus liquefaciens and

bacillus prodigiosus.

Concerning the physiological effects of

radium not much is definitely known. It

will produce luminous effects upon the

closed eye, supposed by some to be due to

fiourescence of the membranes and by

others to an action on nerve centers. It

is this fact which has led to the exaggerat-

ed claims of the usefulness of radium in

blindness, none of which have as yet been

substantiated. There is no virtue in ra-

dium to restore sight, although it may be

employed as an indication whether, as in

cataract, the optic nerve is or is not intact.

Other methods are, however, at our com-

mand for the same purpose, and, indeed,

the danger attaching to the promiscuous

use of radium for such purposes will pre-

clude the possibility that it will ever be-

come very extensively employed for this

except in the hands of experts.

Burns similar to those of x-rays are

produced upon the skin, the muscles being

more resistant. It has been observed that

atonic ulceration, lasting five or six

months, has been produced by too pro-

longed exposure to radium. So, even

though it should become cheap and abun-
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dant, unless means are devised for the

mitigation of this danger, its use must

still be restricted to certain well-defined

cases.

Entering now upon the discussion of

that which concerns us more directly, i. e.,

the therapeutic effects of radium, these

must of necessity vary with the radio-

activity of the salt used, the method of its

application, the condition of the part, the

length of the exposure and the distance

from the surface treated.

Two methods may be employed accord-

ing to the nature and requirements of the

case; short and repeated exposures and

prolonged applications producing ulcera-

tion.

Experimentation with this new sub-

stance is still in so crude a stage that there

is as yet no great variety in the method

of application. The salt has usually been

put up in a glass tube and the applica-

tion made by holding the tube to the skin.

As further work is done along this line it

is quite probable that many other and

more convenient, accurate and effective

methods will be suggested.

As to the theory of its action. Exner

and Holzknecht consider that '"radium

rays irritate the cells of the strata of the

skin less vehemently than they irritate
,

the cells of cancer and sarcoma. The

latter are brought to necrosis before the

other tissues suffer severely from the ef-

fects." Others hold that we have in the

various forms of radiant energy the power

of checking, or of attenuating, or of ren-

dering the tissues resistant to the growth

of certain parasitic organisms.

The number of those who are experi-

menting with radium is large, but up to

the present the percentage of authentic

cures is small. Many there be who rush

into print with incomplete details, but

with fantastic theories, and we would do

well to weigh the evidence carefully be-

fore deluding ourselves with the idea that

we have here an agent more powerful for

good than subsequent developments may
prove it to be.

Current literature reports a number of

cases of lupus in which radium has been

curative. Dr. Danlos, of the St. Louis

Hospital, Paris, is inclined to be rather

more conservative. He states that while

it looks as though radium would cure

lupus, and that there is every reason to

believe that it may do for lupus all that

the Finsen light will do for it and do it

more quickly and simply, still there have

been some relapses and some failures, and

he considers it too early to make sweep-

ing statements which may only arouse

false hopes.

Cases of psoriasis, rodent ulcer, rnelano-

sarcoma, carcinoma and epithelioma are

also reported, in some of which the re-

sults would seem to be brilliant and en- r

couraging. There is, however, a lack of

uniformity and a paucity of detail which

would engender the hope that experimen-

tation might be conducted under more

definite conditions, on carefully diagnosed

cases, and that the radio-activity of the

salts employed might in each instance be

given, so that the data might be of more

practical value.

It would seem that radium should be .

especially valuable in the treatment of

deep-seated malignant growths inacces-

sible by other means, but experience seems

to show up to the present that for the

treatment of superficial lesions in acces-«

sible locations, the x-ray is equal, if not

superior, to radium, the treatment by x-

ray having the additional advantage that

the exposure required is only two or three

minutes, while an equal effect from ra-

dium requires an application of at least

half an hour. Dr. Abbe mentions a com-
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parativc tot in the case of a man attacked

with epithelioma simultaneously in both

ears, one of which was treated with ra-

dium and the other by means of the x-

ray. A cure followed in ea'ch instance,

the only difference being in the length of

time required for treatment.

We may no more hope to cure every

case of cancer by means of radium than

we may hope to cure every case of head-

ache by means of the correction of errors

of refraction, and we are still face to face

with the fact that we have not yet found

that cure-all so earnestly sought, but that

radium will only cure in some instances

and that we will still continue to meet

cases not amenable to treatment by radi-

um or anything else.

In view of the fact that the emanations

from radium have been shown to have a

certaiu bactericidal effect, the ground has

been taken that radio-active air taken into

the lungs should prove effective in the

cure of tuberculosis. It may be that the

theory will stand analysis, but as yet we

have no definite data upon which to base

conclusions.

The study of this fascinating element is

as yet in its infancy and it is quite prob-

able that within the next few months

numerous startling theories may be ad-

vanced, many of which will doubtless be

speedily abandoned as unsound, but let

us hope that with the lapse of time there

may be the promulgation of sound theories

and that conscientious and painstaking

experiment and clinical data may show

that we have in radium an invaluable ad-

dition to modern therapeutics.

—

The Elec-

tric Review.

The Use of Radium in a Case of

Rodent Ulcer.—J. A. B. Hammond re-

ports (British Medical Journal, April 23,

1904) the following case: The patient

was a man of eighty-five years, and was

Buffering from rodent ulcer. When first

seen by the writer it was the size of the

top of a teacup, but limited to the area

supplied by the second division of the

fifth nerve. It was determined to try the

effect of radium bromid. A small tube of

5 milligrams was used. Treatment was

begun by giving an exposure daily of

fifteen minutes, holding the tube within

half an inch of the ulcer, without any

screen, and slowly moving it over the sur-

face. After four or five days, altho there

were no visible effects, the patient said

the pain was less troublesome ; and the

exposure was then given twice a day. The
discharge which had been considerable,

rapidly decreased. The granulations were

more healthy, but the edges of the ulcer

remained unaffected. The patient finally

refused to be bothered with any treatment

at all. Since then the ulcer has spread

deeply, the pain increased, and the dis-

charge returned. This proves that even

in such a desperate case as this, radium

has a distinctly beneficial effect.

—

Medical

Record.

Treatment of Cancer with Radium Bromid.

Mr. n. G. Plimmer, of the Lister In-

stitute of Preventive Medicine, relates, in

the Lancet of April 16, the results of ex-

periments carried out by him, with radium

bromid on seventeen cases of cancer at

the Cancer Hospital. London. The
amount of radium used for these cases was

30 milligrams. The cases made the sub-

jects of experiment consisted entirely of

carcinoma, many of them being in a very

advanced condition. The individual ex-

posures varied from forty minutes to five

minutes, and the capsule containing the

radium was placed directly on the nodules

or lumps, the only thing intervening be-
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twcen the radium and the skin being the

talc top of the capsule. The cases were

left for a month after the exposures and

then examined. The effects in all the

cases were negative, either no change or

an increase in the size of the nodules. The
effect on the skin varied in the diiferenl

cases ; an exposure of ten minutes was gen-

erally sufficient to produce blistering, and

then scabbing, and under the scabs there

was found a very slow]y-healing ulcerated

surface. The radium had apparently no

effect with regard either to causing or re-

lieving pain, and the irritation of the blis-

ters was slight. From three of the above

patients, who died, some of the nodule*

which bad been treated were excised and

subjected to a careful microscopical ex-

amination. Tn all these cases no change

was found either in the cancer cells or in

the fibrous tissue and none were degen-

erated. There appeared to be an increase

in the amount of the subcutaneous round-

celled exudation which was greater in

amount in those nodules which had been

more recently treated, but the irritation

of the skin would sufficiently account for

this. Dr. Apolant, writing from Profes-

sor Ehrlich's laboratory, records, in a re-

cent number of the Deutsche medizinische

Wochenschrift, some very satisfactory and

striking results obtained by treating very

rapidly growing nodules of inoculated

cancer in mice. Professor Exner, in

Vienna, arrived at similar results in a

case of melanotic sarcoma with multiple

rapidly growing nodules in the skin. Mr.

Plimmer says "it appears as if the emana-

tion from radium can only act upon young

and rapidly growing cells, and that older

cells, especially if surrounded by fibrous

tissue, are less and less easily affected, and

if there be an excess of fibrous tissue the

cells are not at all affected."

—

Medical

Record.

Radium and Terrestrial Heat.

Professor Rutherford, of McGill Pni-

versitv. Montreal, in a lecture before the

I'oyal Institution in London, has ad-

vanced the striking theory that the earth's

beat 1- not at! ributable to a molten n

which has been >lowlv cooling for a mil-

lion years, which has been the generally

accepted theory, but to the presence of

radium. Professor Rutherford's address

was listened to by a distinguished audi-

ence, including Lord Kelvin, Lord Ray-

leigb, Professor Dewar and other great

Scientists. Professor Rutherford was the

first to measure the mass and velocity of

the electrons of radium. He announced

the probability of radium being contained

in all matter.

—

Electrical World and En-

gineer.

Effects of the Roentgen and 1 he Radium
Rays on Cell Division —Perthes claims

(Deutsche medizinische Wochenschrift,

April 28, 1904) that both of these rays

have a well marked inhibitive effect on

division in both animal and plant cells.

Observations made on the developing eggs

of "ascaris" show that the x-rays exert

a distinct harmful effect, independently of

whether nuclear division has begun or not.

The damage does not appear at once, but

comes on later as cellular division pro-

ceeds, and is marked by an irregular

course in the development and the produc-

tion of abnormal end products. Analo-

gous results were obtained when the ra-

dium rays were employed. Exposures of

growing plant roots to the influence of

both varieties of rays also disclosed a

marked inhibitive action on their growth.

The author suggests that the effects are

due in all probability to the production

in the living cell by tbe rays of substances

which damage the chromatin in the nu-

cleus.

—

Medical Record.
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Effect of the X-Rays on the Internal

Organs.- II. Heinecke (Miinchener medir

zinische Wochenschrift, May 3, 1904) in

sonic experiments made about a year ago,

found that small animals exposed to the

lavs lor a number of hours, died in from

seven to fourteen days. The spleen showed

an excessive increase in the pigment, a

disappearance of the follicles, and a de-

struction of the splenic pulp. More re-

centlv lie extended his experiments and

exposed a larger number of animals of

ahout the same size. He tben found that

it was possible to separate entirely the

processes in the follicles from those tak-

ing place in the other parts of the spleen.

The former started a few hours after be-

ginning the radiations and were com-

pleted in twenty-four hours. The nuclei

of the lymphocytes in the follicles disin-

tegrate within a few hours and the rem-

nants are taken up by the phagocytes,

which shortly disappear from the spleen.

This results in an almost complete de-

struction of the follicle. Analogous proc-

esses are also found to take place in all

other lymphoid structures of the body. In

the marrow similar processes occur. When
larger animals, such as the dog, were em-

ployed for the experiments, the same re-

sults Mere obtained, except that the time

was slightly prolonged. Tt was deter-

mined that the minimum length of time

required to bring about these changes was

fifteen minutes in rabbits or a moderate

size dog. For these short exposures the

amount of destruction is limited and re-

pair can undoubtedly take place. These

experiments show that there are cells in

the body which react to the rays much

more quickly and delicately than the cells

of the epidermis. The author believes

that similar effects take place in man, and

that the lymphoid structures are affected

without there being any marked reaction

in the skin, lie therefore claims that a

therapeutic application may be made of

this principle in treating certain diseases

of the lymphatic system—leukaemia,

pseudo-leukauuia. malignant lympbomata

and lympho-sarcomata. It may also prove

of value when the disturbances are due to

an abnormally large thymus. He has not

made any use of this method himself, hut

in a footnote refers to cases of leukaemia

thus treated by American surgeons.

—

Medical Record.

Radio Therapy in Pulmonary Tuberculosis.

Karl F. M. Sandberg, Chicago, (///.

Med. J., March) after a very complete

tabulated resume of the results of x-ray

treatment of nearly fifty cases of pul-

monary tuberculosis, from the earliest

eases treated by Pratt in America and

Rendu and Du Castel in France, down to

the present time, presents the following

conclusions from his survey

:

1. No ill results, that clearly can be

traced to the effects of the x-rays, have

been observed, x-ray burns excepted.

2. Beneficial results have apparently

been obtained in a considerable number

of cases.

3. The fact that many cases, especially

in the latter stages of the disease, have not

shown any improvement, not even retarda-

tion of the disease, does not detract from

the merits of the remedy any more than

it detracts from the merits of all remedies

previously used.

4. The x-ray treatment should be valued

as one of our most efficient remedies in

tuberculosis of the lungs, but should not

exclude the use of other remedies.

5. The greater uncertainty of the effect

of the x-rays on tuberculosis of the lungs,

as compared with the effect of tubercu-

losis of skin, glands, peritoneum and

joints, can easily be explained by the ob-
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struction placed in the way of the rays by

the ribs, an explanation that carries with

it a suggestion, namely, resection of the

obstructing ribs in appropriate cases be-

fore the use of the rays.

6. It would seem that an instrument of

medium intensity and medium length ex-

posures carried on fd a considerable

length of time—months—have given the

best results.

Hypnotism in the Treatment of Chronic

Alcoholism.

Hypnotism has been used for some time

now in the treatment of confirmed in-

ebriates. Those who have had experience

of this form of treatment report satis-

factory results. Dr. Milne Bramwell, in

his recent work on hypnotism, states that

he has treated during the past twelve

years seventy-six cases of chronic alcohol-

ism by hypnotic suggestion, and has ob-

tained the following results : Cured,

twenty-eight: much benefited, thirty-six;

unaffected, twelve. Some of the best re-

sults have been with women, a contradic-

tion of the popular theory that women are

incurable. Dr. Creed, of Sydney, New
South Wales, has recently drawn up a re-

port on drunkeness and its prevention and

treatment in that colony. He insists upon

the virtue of hypnotic treatment, and

urges that the treatment should be tried

in the public institutes of the colony, as

well as in private practice, and he is con-

fident it will be found to cure a large pro-

portion of drunkards.

Dr. Charles Lloyd Tuckey, writing in

the British Journal of Inebriety, April,

gives the following as his conclusions

reached by a close study of the matter:

(1) Most alcoholics are good hypnotic

subjects. (2) To insure reasonable pros-

pect of success, the patient should have a

real wish to be cured, and should be placed

under favorable conditions while under-

going treatment. (3) He should be kept

under observation for at least a year, dur-

ing which time he should feel himself on

probation. In the opinion of Dr. Tuckey

the treatment has these advantages:

(1) It is rapid in action. After two

or three sittings there is generally a

marked improvement in the patient's gen-

eral mental and moral condition. (2)

The patient is able to continue his busi-

ness, and is thus saved the expense and

loss incurred by confinement in a retreat.

Domestic ties are not broken, and the de-

moralization which, often results from the

enforced idleness and evil companionship,

almost inseparable from life in a retreat,

is avoided. Suggestion should aim at two

objects—absence of craving and even

physical repulsion toward alcohol, and in-

crease of power of resistance and restora-

tion of self-control.

—

Medical Record.



Suggestion in the Cure of Consumption.
BY DR. EUGENIE R. ELISCU.
1519 MADISON AVE., NEW YORK.

In the rational treatment of consump-
tion there are a few important factors to

be considered besides proper food, air and
surroundings.

The first step is to inoculate, not only

the mind of the sufferer, but the public'

at large, with the conviction that con-

sumption is a curable disease.

Second—That not the disease is to be

treated, but the individual.

Third—That Mr. Optimist will recover

more speedily under Dr. Altruist's care

than Mr. Pessimist.

Fourth—Nature demands the survival

of the fittest. And who is he ? The one

who fits himself with the power of will to

conquer in the battle of life. Therefore

success does not depend only upon what
kind of food, air or exercise one uses, but

upon our own desire and will as well as

upon the suggestion from within, or with-

out, the bulwark of all therapeutic sys-

tems.

In the primitive or savage state, when
manned a natural life, breathing pure

air, we have no reason to assume that

consumption was his companion. Even if

the savage passed his nights in some spa-

cious but clean cave, probably there was

no one else to pollute or share with him
his rocky bed. Besides, with the dawn
of day necessity drove him out to exercise

his limbs and lungs in search of food, and
thus kept him well. While today civiliza-

tion has unfortunately driven us away
from the caves of mother earth into non-

aerated and sunless dens, so-called modern
flats, there, en masse, to send us into early

graves by a continuous rebreaking of

foul air. These dungeons or pest holes

we call human habitations, and then won-

der why consumption and other diseases

appear here and there to relieve the con-

gestion, as well as to point out our great

social and individual sins. In our selfish

ignorance we have forgotten that you and
I and all of us are our brother's keepers.

Humanity is a chained unit. If one in-

dividual link in the social structure is im-

paired, sooner or later one by one is

doomed to undergo the same fate.

Consumption is a social problem and
requires a social remedy. This cancerous

growth prevails mostly among the ill-

nourished, underfed lower flora of society

(the victims of the crowded tenement

districts), from whence it spreads its

miasmatic poison to the fauna of the up-

per social structure, polluting the per-

fume of the high-fenced roses, proving

that no one is safe as long as it exists.

Nature righteously takes her course and
reminds us that unless man will learn to

love himself as well as his neighbor he can
not hope to exterminate the consumption
of hearts, lungs, minds and souls. Sug-
gestion and auto-suggestion are seldom

mentioned as causes, but often observed

by the general practitioner.

Now we come to the microbic cause

—

the bacillus tuberculosis. Previous to the

era of the microscope we knew nothing of

its existence, but ever since we have given

it so much importance that from the

micro it has grown to a giant macro and
rules everything else out. No physician

of repute now dares to make a positive

diagnosis of consumption unless the board

laboratory reports tubercle bacilli. Much
less would one dare pronounce a case

cured, even in the presence of all the

symptomatic evidences of health, until the
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board says no germs are found. Bearing

this in mind, we think we ought to know
something of this much-scrutinized mon-

ster.

If the microbe were the chief cause,

as by most believed, why by all our daily

exposures do so comparatively few con-

tract consumption? Many a consumptive

dies without the tubercle bacilli being

found in his organs
;
many a healthy man

entertains the germs and still lives. This

proves that the cause is not the microbe

without, but the man within. Therefore,

instead of hunting them down and seek-

ing a counter-poison to kill-cure, two at

one shot, let us leave the old beaten track

and start anew to learn how to fortify the

system against the plague.

Reviewing all the causes and the many
disappointments met with in the endeavor

to stamp out this disease, it is no wonder

that in the mind of many a physician and

of the public it is held to be incurable.

Yet in the face of all the failures, man,

with a bulldog tenacity of faith, hopes

against hope to cure an incurable afflic-

tion.

From a psychological point of view the

question arises, from whence this unreas-

onable optimism in our hearts? The

medical profession gave it its death blow

by declaring it incurable. At the same

time the profession is still searching for a

cure.

Tuberculosis is a culmination of work-

ing causes. Remove these and nature will

help you to effect a cure. How ? By con-

stantly suggesting right thoughts, right

living, breathing, eating, dwelling, school-

ing, marrying, child-bearing, thus curtail-

ing the inner and outer causes. The

tubercle, not finding suitable pabulum on

which to thrive, will have to die a natural

death.

Man's body, the finest living machinery,

made up synthetically from heterogeneous

protoplasm, chemically analyzable into

elements, microscopically known as a cel-

lular mass, still challenges science to ex-

plain the grand processes which contin-

ually elaborate the phenomena of life-

energy and the manifestation of mind.

Man as a complex unit governs his body

by means of the brain centers, from

-whence the invisible force, mind, imparts

through the nerve filaments temporary in-

telligence into each individual cell, re-

ceiving in return information as to its

condition and requirements. Thus the

mind influences and controls the bodily

functions. Through the knowledge of

hypnotism we also learn that this invisible

energy functions on two planes, the ob-

jective and subjective, and is amenable to

what has been termed suggestion
;
particu-

larly when the subject is in the passive or

psycho-hypnotic state. Through these

comes our power of healing.

Suggestion when oft repeated become*

a mental picture impressed upon the sen-j

sitive cell plates of our memorizing fac-

ulty, from whence it proceeds to mani-

fest, as a part of us, building up or de-

stroying according to the vividness and

nature of the suggestion. Suggestion, the

moral, mental, physical impetus right,

accelerates or inhibits our emotions of

body and mind, and thus produces changes

in the tissues, organs and vital metabolism.

Often I am asked. Will suggestion am

hypnotism grow a new lung ? No ! Man
does not wait to die with both lungs gone,

but anticipates that climax. The autopsy

table discloses hundreds of cases of per-

sons who reached old age though consid-

erable portions of their lungs were gone.

What suggestion does and will do is to

stimulate bodily repair by addressing the

mind, be it in the waking or psychic state,

to direct its invisible accelerating force to
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the part, organ or tissue requiring help

and thus check further destruction. It

has this advantage over medicine: it is

harmless and non-depressing. All it re-

quires on the part of the patient is to live

an hygienic, natural life, securing plenty

of fresh air, proper nourishment and will-

ingness to co-operate with the physician.

The physician must not neglect the edu-

cation of the patient in regard to general

and thorough hygiene, otherwise it will

only be doing half duty. By the aid of

hypnotism we implant and impress post-

I hygienic suggestion, and by it help the

patient to a speedier recovery.

To go into descriptive details as to

methods of psychologizing and treatment

would require too much time; but will

briefly say that as a basis of success the

operator must be an individual with

strong will power, and must have a thor-

ough knowledge of human nature, in ad-

dition to his medical training. This must

be coupled with a strong moral conviction

and firm resolve to do what is right, and

he must learn to vividly impress upon

his patient the suggestions he wishes to be

realized. Of course, success largely de-

J

pends upon the susceptibility of the pa-

; tient and his willingness to act in ac-

cordance with surroundings and circum-

stances, for suggestion will not nourish

a body that lacks food or that must

breathe foul air. These do not supply

what the nature of a healthy body re-

quires. Again, some operators meet with

more success than others ; this depends
1 upon the individual. But suggestion and

hypnotism in the hands of a skillful, con-

I scientious operator are powerful therapeu-

tic agents for good, not only in curing

i functional nervous diseases right, but also

those of organic origin. To my knowl-

edge no other physician has ever claimed

to have cured tuberculosis, this being an

organic disease, by means of suggestion

and \\\ pnotism. Yet I have used and am
using it in both tuberculosis and mental

diseases with most happy results. For

years I watched and waited to see these

results, in order not to prematurely hold

out a hope to those poor sufferers, but

after long experience I conscientiously feel

warranted in bringing them before the

profession, leaving investigators to judge

for themselves.

—

Suggestion.

Differential Method of Observing N-Rays.

MACE DE LEPINAY.

A description of a contrast method, by

means of which a number of people who

could not observe n-ray effects before have

now been enabled to confirm them. The

method is based upon Blondlot's observa-

tion that the impact of n-rays changes the

distribution of the radiation from a sulfid

screen, increasing it in a direction tan-

gential to the surface. The author mounts

two strips of sulfid close together, one of

them being a narrow line 2 mm. thick,

and the other a strip 25 cm. long, but in-

clined at an angle of 1° to the line of

vision, so as to appear about the same

thickness as the former. The two strips

are mounted in such a manner that they

appear to form the figure 7, the oblique

branch being viewed normally. The strip

viewed tangentially is made somewhat

more luminous than the other, so that the

two strips appear equally bright under

normal conditions. If now they are si-

multaneously exposed to a source of

n-rays, such as a sounding body, the strip

viewed normally is seen to shine out,

while the other darkens and sometimes

disappears altogether. It is possible, and
even advantageous, to employ a luminosity

much greater than that ordinarily used in

n-ray experiments. The surface viewed

tangentially must have a very fine grain.



160 THE AMERICAN X-RAY JOURNAL.

The best way of mounting the sulfid pow-

der is to fix it by means of collodion or a

rubber solution on a copper plate slightly

roughened by an electrolytic deposit.

Kadiation from one surface to the other

must be intercepted by means of a lead

screen.

—

Comptes Rendus, March 28;

Lond Elec, April 15.

Illustrated Review of Physiologic Thera-

peutics.

The second quarterly number of this

journal, edited by Dr. S. H. Monell, an-

nounces the conditions of a prize essay

competition on x-ray methods and results.

Twenty-five prizes are offered. The first

prize for the best essay is $1,000; the

second, $200; the third, $50; the fourth

and fifth, each $25, and the remaining

twenty, $10 each. Not less than three

hundred essays must be entered for com-

petition, and no author of a book on x-

rays can compete. The conditions of the

contest are, first, that each one must be

a subscriber to the Review ($6 per year).

Second, two typewritten copies of the

manuscript must reach the office of the

Review at No. 19 East Sixteenth street,

New York, N. Y., by September 15, 1904.

Manuscripts must be unsigned and marked

with a figure for identification. A dupli-

cate of this figure, with the author's name
and address, must be sent in a separate,

sealed envelope. The subject may be se-

lected and treated in whatever way the

writer thinks best. The essays are not

limited to any particular length. Photo-

graphs of methods will be given more

weight than the {Cbefore and after" style.

The publishers of the Review hope that

this competition will bring together a

large number of the latest and best results

in laboratory work on the x-ray.

The Review is beautifully illustrated

and is filled with selected articles, most of

which have appeared in other journals

during the last few months. Dr. S. H.
Monell contributes a paper describing the

x-ray compression and focusing cylinder

for accurate radiography. This is a short

lead cylinder with a diaphram, mounted in

a frame which is attached to the table and

carrying a tube holder. The cylinder acts

as a double diaphram to cut off all ex-

traneous rays, and as a compressor for

holding steady the part to be photo-

graphed. The tube holder allows of a

measured horizontal motion of the tube,

enabling stereoscopic radiographs to be

taken with accuracy and ease. Numerous
illustrations are given of the apparatus,

and much greater clearness in the radio-

graphs is claimed when this method is

used, but no examples are given to illus-

trate the claim.

A Bargain.—One 12-inch Scheidel coil

and rheostat, in perfect condition, for.

sale. Address H, in care of the X-R^\
Journal.
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The Rational Treatment of Malignancy.

BY H. PRESTON PRATT, M. D., CHICAGO.

Dr. Roswoll Park, in an address before

the surgical society in Germany, is cred-

ited in the newspapers with saying that

in America cancer is making such rapid

headway that there are more deaths from

this disease than from tuberculosis.

If this statement is true, and we have

no reason to doubt it, as it comes from a

surgeon of such excellent standing, who

is certainly familiar with the statistics

on the subject, it behooves the medical

profession to awaken, broaden out, and

follow up every new channel of scientific

investigation until it has discovered a

method which will decrease this mortality.

Surgery pure and simple has had its

sway sufficiently long for us to realize that

we can no longer expect much from t hat

source, and we are all bound to admit that

it has not materially decreased the mor-

tality, but. instead has often hastened

death, and consequently should be either

relegated to the background to enable

science to develop a more rational method,

or if used at all it should be used only

as an adjunct treatment. This same opin-

ion was expressed by the celebrated Dr.

Agnew, who said, "I do not remember a

single case of cancer operated on by me
that was cured." At the meeting of the

American Electro-Therapeutic Associa-

tion in September, 1902, Dr. W. J. Mor-

ton incidentally read a quotation from a

irivate letter, refraining, of course, from

giving the name of the surgeon, who,

however, is one of the distinguished opera-

tors of New York City, which is as fol-

lows: "I am an absolute pessimist re-

garding the curability of such cases by

surgical operation, and only operate with

that motive in view out of deference to

current surgical opinion. I have never

seen, even after the most thoro operation,

a single case of scirrhus of the breast with

a cancerous axillary gland cured by ex-

cision." Even Dr. Robert Eayburn, the

only surviving surgeon of those who at-

tended Garfield in his last illness, made

a similar statement before the same As-

sociation meeting at Atlantic City last

September. He said in substance, "Ev-

ery surgeon knows or ought to know that

the knife does not cure cancer ; it simply

opens up the channels, allowing the in-

fection to spread more rapidly ; and we

should seek other methods." So long as

the knife continues to be used, so long we

will be kept in ignorance of a more ra-

tional treatment. According to the writ-

er's opinion the treatment should be di-

rected towards closing the channels and

limiting the area of infection ; in other

words, housing off the cancer from the

rest of the body. When this is accom-

plished the knife can be safely nsed to

remove the septic mass, thereby materially

lessening the danger of recurrence.

Another once popular treatment, which
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was used more extensively by quacks than

any one else and which has a good many
cures to its credit, is by escharotics, the

use of arsenic preparations, zinc chlorid

pastes, etc. These are used extensively on

superficial malignant growths and in-

variably leave a scar.

Another treatment which has proven it-

self more efficient in superficial growths

is the x-ray, and still a fourth treatment

which has been looked upon with favor is

the galvano-cautery knife.

The fifth and sixth treatments for

superficial as well as deep cancer, and

which have the greatest number of cures

in their favor, are commonly known as

the electrolytic or the Parsons, and the

kataphoric or Massey methods.

The last or seventh method of treat-

ment which I will refer to is a modifica-

tion of the fifth and sixth methods, a

method which in my opinion has greater

possibilities than them all. This is a

combination of either the Parsons or Mas-

sey and the writer's own method.

Without going into the pathology of

cancer, permit me to say that almost all

pathologists have agreed that cancer is of

parasitic origin.

The most rational treatment, in my
opinion, is to sterilize the tissues around

the growth by mild currents of electricity,

driving into the tissues oxygen and

chlorin. This prepares the tissues to re-

sist the encroachment of the cancer cell.

After this, follow up by the Massey treat-

ment, driving zinc and mercury into the

tissues with heavy currents, thereby cut-

ting off the circulation and at the same

time destroying the cancer cells outright.

For the superficial growth arsenic or other

medicaments can be driven into the tis-

sues by the kataphoric action of the x-ray

with excellent results in some cases.

The cautery knife can be used some-

times to advantage, because it partially

closes the channels of infection, or in

other words checks the infection if it has

not already passed beyond the point sub-

jected to the knife. If the infection has

not gone too far a method which walls

off or limits its area is the ideal one; then

the knife or cautery knife can be used to

advantage. A chemical analysis reveals

of the same elements as a non-malignant

the fact that a malignant cell is composed

one, which would naturally suggest to an

inquiring mind that perhaps the difference

could be accounted for in the same man-

ner as in the case of the isomeric carbo-

hydrates whose molecules are identical in

composition and weight, but differ in

structure. The difference is due to the re-

arrangement of the elements in the mole-

cules and cells and in their relations to

the adjacent molecules and cells. To

bring about a change in the structure of

the cell would possibly mean converting a

malignant cell into a non-malignant cell

This is probably what takes place when the

Parsons, Massey or x-ray methods are

used. The Parsons flash method consists

of placing two electrodes, one from each

pole of a batter}
-

, within a short distance

of each other, and turning on and off the

current of from 200 to 600 ma. The dura-

tion of flash is about twenty seconds in

alternation. This brings about a change

in the position of the elements comprising

the cell, which in turn changes the charac-

ter of nutrition of the cell.

Massey's kataphoric method consists ill

driving zinc and mercury into the tissues,

producing a marked destruction of tis-

sue near the electrode, and at the same

time sterilizing the tissues for some dis-

tance beyond. The difference between the

two methods is quite marked.

The methods which I have lately

adopted and which have proven so far most

satisfactory are as follows

:

First, in treating superficial epithelioma
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I use the x-ray alone or in combination

with arsenic or zinc-chlorid paste. For

cosmetic effect the x-ray alone is prefer-

able. If the superficial epithelioma re-

fuses to yield to the above treatment the

writer sterilizes the outer border by driv-

ing oxygen and chlorin by kataforesis into

\ the tissues with a mild current.

Secondly, for deep seated growths I

sterilize the outer border of the growth

first with mild currents, then follow up

the treatment by driving zinc and mer-

cury into the tissues. Not only does the

positive pole, dehydrate the tissues, but it

restricts the circulation. The heavy cur-

rents sterilize the surrounding tissues and

produce a decidedly destructive local ef-

fect.

It is a well known fact that when the

negative pole is applied to a stricture a

mild current will disintegrate it, thereby

relaxing the surrounding tissues, while a

much heavier current will produce an in-

creased source of irritation and may make

matters much worse. So far we use a

'very mild current to drive oxygen and

chlorin into the tissues so that the chan-

nels will be thoroly sterilized before the

introduction of the heavier currents, thus

preventing contraction of the tissues. Af-

ter the borders of the growth are thoroly

sterilized and the center destroyed, it is

saft to go in with a knife and excise the

mass.

The report of a very interesting case

treated in our laboratory I will give com-

plete and let you judge for yourself.

Mr. A., of Nebraska, who was referred

to this laboratory by Dr. H., had an ex-

tended epithelioma of the lower lip. He
lad consulted several skin specialists as

well as surgeons. They declared that the

case was inoperable. They advised him

to go home and make himself as comforta-

ble as possible. Dr. 11., who treated the

case, used the x-ray for about nine months.

For a while it seemed to improve. Then

it began to increase in size. This was

the condition when we commenced treat-

ment. The first thing done was to apply

preparations of arsenic and drive it into

the tissues by the use of the x-ray, which

was followed up for four months, daily

treatment. Then we began to inject into

the body of the tumor surrounding the

tissues animal extracts, and used mild

currents of electricity to hasten their ab-

sorption. Then the animal extracts were

injected hypodermatically into the fleshy

part of the hip. This treatment was fol-

lowed up for about six weeks daily. After

that he was placed under an anesthetic.

Zinc and mercury were driven from the

positive pole into the surrounding tis-

sues, which not only dehydrated them, but

at the same time cut off the circulation

and they were destroyed to a great de-

gree. After a period of about two weeks

the infiltration at the angles of the jaw

and glands had entirely disappeared. Then

the knife was used to excise the mass. A
letter from his physician a few days ago

stated that the patient has fully recovered,

gained eighteen pounds, and is happy.

This treatment seemed to be a long one.

Experience in similar cases has taught us

that the full treatment could be completed

within thirty days. I am of the opinion

that if all these malignant cases were

properly sterilized in a like manner be-

fore the knife was used we would be able

to control a large per cent of them.



Causes and Forms of Treatrr

BY F. A. LEUSMAN

Gibbon amused himself for twenty

years, so he says, writing his inimitable

history of the decline and fall of the Ro-

man Empire. Not being a Gibbon nor

having his time, means, or powers of ob-

servation, I may be forgiven if my re-

search is less exhaustive, my personal ob-

servations deficient, acuity of discernment

and purity of style absent. But when we
indulge in the superb privilege of reading

Gibbon or history in general, it seems to

me that economics will, in a practical way,

be found to be the necessary foundation-

stone to sustain the weight of whatever

lofty superstructure we may direct our

fancy to or execute with the arts at hand.

It would seem that with some attention of

a practical and scientific character given

to the needs of the male and female hu-

man animal, a paper like the present one

could not form even a subject for thot.

But reason, scientific attainments, social

life and economics are still in a state of

evolution, and with it we have the ques-

tion of prostatitis, this common but so

frequently overlooked affection. Let us

endeavor to find what are the causes, espe-

cially the common causes, which our daily

practice with its inquiry into the habits

of the patient (and sometimes of the doc-

tor) would seem to demonstrate. There

we notice that the prostate and its ills do

not trouble its bearer until it has reached

anatomical development and physiological

needs. That means from the age of fifteen

and upward until death or old age. There

is no prostatitis in childhood. We fur-

ther find that an individual with normal

general as well as sexual habits, even if

he reaches an age of eighty or more years,

has no prostatic disease, no dreaded pros-

tatic enlargement. Normal man with nor-

mal life knows no prostatic disease.

* Re'd before the American Electro Medical Society
at Chicago, Dec. 2, 1903.

ent in Chronic Prostatitis.*

M. D., CHICAGO.

We will here exclude from study tuber-

culosis, syphilis, tumor, inherited consti-

tutional diathesis, the sins of our fathers

or mothers.

Well, what then leads to prostatitis?

We answer, violation of the laws of na-

ture, and, unfortunately, nature is a harsh

and inexorable judge that exacts ever her

dues, and yet we poor mortals never dis-

cover her intentions except by previously

violating her rules; and even then nature

does not speak in plain terms, but we must

be content with inferences and deductions,
'

post hoc ergo propter hoc conclusions.

That is the layman's reasoning, and the

doctor has to do the same, with the ad-

vantage, however, that some knowledge of
'

the subject and ability to corral what we

call facts gives him.

A common cause for prostatitis is mas- 1

turbation. It almost seems to me that

this solitary vice is the most common of

all the causes. We find that almost all

captive animals, if not caged up with

mates, masturbate. The human male ani-

mal after puberty, if virtuous and single,

b.-havi-s sexually a g<..,.| «1< al lib- the caged 1

and unmated monkey—he masturbates, 1

The more intellectual, the • saner will be

his modes of eating, sleeping, working,
'

thinking, and the more choice he will be

in his associations. The more temperate

he is in drinking alcoholic beverages, the

less he will masturbate, but I am afraid •

he will masturbate some way, sometimes, I

unless properly mated. Now, the amount
j

of prostatitis set up will be in direct ratio

to the amount of self-abuse that he allows

himself, and I do believe that if he did

masturbate but once in a year, the

damage done would not be enough to set

,

up structural and functional ehangi-s, but

unless he mates he will masturbate, and

probably more than once a year. Mastur-
|
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bation never satisfies the sexual appetite.

Our alcoholic friends tell us that the more

one drinks the thirstier one grows. It is

the same with masturbation. Sexual

longings become almost incontrollable

with a man suffering from a masturbation

prostatitis.

A prominent lawyer consulted me once

for relief of symptoms due, as the exam-

ination revealed, to a prostatitis. For

about a year he had visited an estimable

and religious young lady to whom he was

much attached and who appeared to re-

ciprocate his affections. Almost daily he

called on his lady love, and in a short time

they became so familiar that no privileges

was denied except that of sexual inter-

course. The lover still kept coming, fas-

cinated and hopeful of gaining his point.

But the fortress resisted successfully every

art of ingenuity and passion. Finally my
patient had to desist, with the prostate in

a fearful state of subacute inflammation.

He is now married, but his prostate has

remained a locus minoris resistentiae.

Many young m/cn derive comfort from

the erroneous belief that masturbation

means the use of the hands, but that titil-

lation brought on otherwise, as with his

sweetheart on his lap, etc., is not harmful,

till otherwise taught by symptoms refer-

able to the prostate.

Since our study is more directly en-

gaged with chronic prostatitis and its

exacerbations, we can afford to but cur-

sorily allude to causes such as trauma, the

presence of a calculus or other foreign

body in the posterior urethra. Excessive

use of drugs, such as cantharides, phos-

phorus, etc., irritating injections, errors

of diet, horseback and bicycle riding, may
lead to prostatitis; as a rule, however,

only to exacerbations of the chronic type.

Coitus interruptus is another common
cause. It is a question how often economy

on the part of the husband, or fear of

offspring and its labors, trials and priva-

tions on the part of the wife, is a motive

that leads to this pernicious habit that

fancies it can cheat nature.

The important role, however, as an
etiological factor, is played by gonorrhea.

Zuckerkandl says: "Inflammations of

the prostate are, with the exception of the

gonorrheal ones, not frequent; as primary

idiopathic processes they are the greatest

of rarities. There is evidence lacking

that trauma or cold act as causes."

Thompson, Guyon and Socin doubt that

a healthy prostate may be injured by rid-

ing on horse or bicycle, but of course a

sick prostate may sustain exacerbations by

such means.

We must stop to consider for a moment
the relation of infection to congestion

and inflammation. It docs appear that a

masturbating and withdrawal prostatitis

can exist for quite a time without infec-

tion, but of course must be looked upon

as factors favoring secondary infection.

Trauma in particular is harmful not so

much because of the harm that it does in

itself, as because it favors and frequently

necessitates secondary infection; hence

the frequency with which prostatitis fol-

lows after non-surgical (that is, dirty)

catheterization or sounding.

Excess in venere is also looked upon as

a cause. If so, it proves a rare one; other

factors more easily explaining the eti-

ology. Disease in the neighboring organs,

while acting as predisposing, contributing

or exacerbating factors can hardly be ar-

raigned as causes, such as, for instance,

hemorrhoids, fistula, fissure, constipation,

varicocele, congenital phimosis, narrow

meatus, urethral stricture, etc.

Prostatitis in the wake of typhoid fever,

etc., has been observed.

The causes, then, of prostatitis would

seem to be direct and metastatic infection,
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most commonly gonorrheal, masturbation

and coitus reservatus.

Finger, Furbringer and others have

microscopically studied the pathological

anatomy, and found it to show just what

our knowledge of chronic inflammation

applied to the prostate gland would lead

us to expect. The changes are in the be-

ginning catarrhal, that is superficial, Do-

ing mainly a desquamative process. On
the continuation of the cause this condi-

tion is carried to the lumen of the glands,

and from there soon follows a periglandu-

lar infiltration, hading to changes of the

tubules and their epithelium. Dilatations,

occlusions, and various forms of degen-

eration ; the parenchymatous tissue un-

dergoing finally cicatricial tissue meta-

morphosis, with or without multiple ab-

scess formation and calcification.

A consideration of this pathology with

its extension to the internal vesicular

sphincter will readily explain the some-

what varied symptomatology, the differ-

ence from normal in the size, form and

tenderness of the gland. We can thus

understand why one set of standard au-

thors proclaim there is no prostatitis

without prostatorrhea, while the other

equally authoritative set assert that pros-

tatorrhea may be a symptom^ but is as

often absent as present. In fact, a pros-

tatitis may exist for a long time, unbe-

known to the bearer. It would seem that

the activity, extent and character of the

inflammatory process as it affects the

glands and involuntary and voluntary

muscle fibers of the prostate would serve

to furnish a satisfactory explanation. The

diagnosis must exclude syphilis, tubercu-

losis, tumor, and hypertrophy. If the

catheter reveals residual urine, the case is

one of hypertrophy, from a clinical point

of view, and must be treated as such. Bi-

manual palpation determines the 7,~-*sen<e

of prostatis. The rectal finger will dis-

close changes from the normal as to form, A
movability, soi'tnets or hardness, amount ]J

of prostatis expression, and tendernesaij

Posner proposes to pass two ounces of

urine in a glass and a like quantity in a .1

second glass, the rest of the urine still I
being retained in the bladder. Then masjO
sage and express the prostate, and let the I

patient pass the last portion of the urine. 1
If chronic prostatitis is present, this por-rll

tion of the urine will be found cloudy. 1
The microscope will show pus corpuscles, J
shreds, epithelium in excess, and probablM
micro-organisms. Gonococci have hem'']

found in many cases.

The diagnosis further considers the co-gfl

existence of disease of the associated sexual
j

and urinary organs, as the seminal vesicles |
and bladder, ureter and kidney, and dis- 1
ease of neighboring organs, as the rectum.

I have found the examining cystoscopc an jl

extremely valuable adjunct in showing 1

the presence or absence of cystitis, vi sical 1
ulcers, ureteral pathology and calculus* 1
It seems to me at the present state of our 1
knowledge an injustice to the patient not

j

to have recourse to this valuable and sim-
J

pie diagnostic resource.

The diagnosis further interests itself I

with a thoro general examination of the I

body and mind of the patient, and his

habits.

Guyon says prostatitis is difficult but i

not impossible of cure. I agree with this

dictum. Both patient and doctor must
j

understand that it will take months, 1

sometimes years, to furnish a clinical cure,
jj

TREATMENT.

Success will largely depend on the

length of time the disease has been in

existence, its cause or causes, and struc-

tural changes; but no less on the choice

of method employed, and the ingenuity I

and versatility displayed by the doctor in

meeting the ever-changing indications.

As a preliminary, tho by no means always
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necessary, measure it may be well to re-

move, if present, phimosis, varicocele,

stricture, hemorrhoids, congenitally nar-

row meatus, prostatic calculus, and other

surgical conditions.

l'u rely symptomatic treatment is harm-

ful and irrational. The choice of methods

will to a great degree depend on whether

the local changes are catarrhal, i. e., su-

perficial, or whether there are periglandu-

lar infiltrations with destruction of the

affected gland tubes, or many cystic dila-

tations. Prepare your patient for the fact

that constant relapses will occur, an un-

desirable but natural and regular occur-

rence. There is to be a long fight for

health, with reasonable grounds for hope

of success, provided perseverance, good

judgment, skill and experience manage

the case.

Every factor tending to cause conges-

tion of the prostate is to be avoided, as

the ingestion of alcoholics or irritating

(excess of meat and condiments) or too

rich or too much food. The patient's life

must be regulated along the well-known

and daily neglected laws of hygiene. Even

these laws have to be individualized, and

it may be that the sound judgment and

management of the attendant will be able

to accomplish success by means of more

than one method. Now rest, now exercise,

now home or hospital treatment, then

again ambulatory office treatment will

seem preferable. Travel, mountain and

seaside resorts and sanitaria effect cures

when all else fails. The problem of treat-

ment here as elsewhere depends upon the

socio-economic condition of the patient,

his intelligence and culture, his character

and temperament, his age and constitu-

tional diathesis. It is the richness of the

field that accounts for the prolific crop of

forms of treatment. The problem with us

always is to choose what suits best the

case in hand. We must 'be as quick at

changing our front as our patient's con-

dition changes his. With a due apprecia-

tion of all the facts, we review cursorily

our more common resources at hand, so

far as local treatment is concerned, when-

ever that becomes necessary. We recol-

lect right here that all forms of local

treatment are unnecessary in some cases,

and in some cases are useful only at vary-

ing intervals, while in many some form

of local treatment will be absolutely in-

dispensable if we wish to conserve the best

interests of our patient. Space absolutely

forbids more than a partial enumeration

of these local means used; a critical com-

parison of these methods would be im-

possible, since opinion is divided, and the

subject does not lend itself to the ordinary

methods employed for scientific demon-

stration. It is probable that time will lie

the arbiter. Cupped sounds for the ap-

plication of salves may have proven bene-

ficial, no doubt, in the past, but are now
almost obsolete. On the whole, it appears

that salves or ointments are now but

rarely used. They are more difficult to

sterilize, more difficult to localize, of too

superficial action in concentration similar

to solutions, and the tubes and syringes

used for their employment are difficult

and time-taking to clean, besides they do

not seem to possess a single feature that

solutions do not possess in an equal or a

far superior degree.

Prostatic dilators, with or without irri-

gation attachments, are, it seems to me,

of more than doubtful utility. They are

painful to use, cause more reaction than

necessary or useful, and expression of the

prostate is infinitely more efficiently done

by massage. The urethral sound of the

larger caliber that the urethra will.admit,

used at intervals, appears almost always

to be grateful to the patient in relieving

one or more of the common prostatic symp-

toms. The prostatic endoscope and the
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local application thru its aperture of silver

nitrate and mercury bichlorid solutions has

proven but moderately useful in the

writer's hands. Socin's assistant claims

very beneficial results, especially from bi-

chlorid of mercury applied this way once

in five to seven days. I have abandoned

in most cases the use of the prostatoscope,

and favor a Guyon catheter instillating

syringe. I have also abandoned the Ultz-

maun silver catheter syringe, the pattern

after which Guyon made his syringe, be-

cause the pressure and stiffness of the

hard and unyielding silver tube were

found to be more annoying to the patient

than the soft, yielding gum catheter of

Guyon ; besides you always know just

where you are with the latter.

The Guyon bulb catheter is withdrawn

as far as the posterior aspect of the com-

pressor urethra muscle; the last few drops

of the urine allowed to escape, and the in-

stillation is then made. Nitrate of silver

in rather weak solution, 1/1000 to 1/500;

mercury bichloride solution, 1/5000, have

proven useful. My patients have appar-

ently almost always liked argyrol solution,

15 per cent, best of all. Argyrol is de-

cidedly less irritating than protargol.

Argyrol and bichlorid, single or combined,

are my favorites, but I do employ occa-

sionally picrotol, 1/20 per cent; copper

citrate, saturated solution
;
ichthyol, 1 to

10 per cent. Collargol, 1/5 to 2 per cent,

has also been found useful. Sulphate of

copper I have always found to be too irri-

tating, even in weak solutions, and have

discarded its use entirely. All vegetable

agents like ergot, hamamelis, tannic

acid, hydrastis, kino, krameria, depend on

their superficial astringent effect princi-

pally, and are not antiseptic or alterative.

I have therefore given them no trial.

Iodoform I have not used because both

my patients as well as myself objected

to the odor; besides I have never known

an instance in my general surgical prac-

tice where it was not easy to displace the

iodoform that has led the big and the lit-

tle doctor around long r nough by the nose.

I consider it irrational to use insoluble

substances, like bismuth, subnitrate and
lead. It has been my practice to always-

instill a Guyon syringeful; in that way
the prostatic urethra is somewhat dis-

tended, and the medication made as ex-

tensive as desirable, with a little useful

overflow over the internal vesical sphinc-

ter. And, again, the ever-present drop

of urine is less liable to readily decompose

ninety drops of solution than one to ten

drops.

When employing the bulbous Guyon
catheter, use the smallest bulb that will be

arrested by the posterior face of the com-

pressor urethra muscle on withdrawal.

When introducing the bulbous catheter

it frequently becomes arrested by the an-

terior face of the compressor urethra.

One of my patients, when directed to di-

vert his thoughts, to relax this muscle,

told me he could do that now easily and

efficiently by thinking how to find money
to pay numerous bills with.

Prostatitis, when long-standing, sets up
a motor neurosis of the internal and exter-

nal vesical sphincter, a so-called cysto-

spasm, which eventually leads to contract-

ure of the neck of the bladder, and resid-

ual urine. I have observed that Gu}*on's

instillations have cured eases of the latter

kind.

Competing in usefulness with Guyon's

instillations, if not superior, is massage of

the prostrate per finger in rectum. A
treatise might be written giving direc-

tions. The principle is, express the pros-

tate patiently one to six times a week.

The process, however, must not be severe

enough at any time to aggravate the

symptoms. While massaging, the pressure

must be steady and not intermittent; the
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movements slow, covering all of the sur-

face of the organ. Periprostatic adhe-

sions frequently give way to massage ex-

tended over a long period of time.

Very useful also is galvanism. Placing

the positive pole inside the lumen of the

prostatic urethra, use three to Jive milli-

amperes once or twice a week, five min-

l| utes for a seance, observing carefully the

h • results. Galvanism has seemed of es-

pecial benefit in atonic conditions. I fre-

1 quently associate or alternate the sound,

Guyon's instillations, piostatic massage

and galvanism, almost to the exclusion of

: other local measures, with the exception

of an antipyrin 10-grain suppository,

) which patients afflicted with exacerbations

of pain use at such times, with some re-

||
lief.

The mechanical vibrator, while of bene-

fit sometimes, on the surface of the body,

I have found of little or no benefit when
J employed intrarectally ; in fact, in some

instances it has aggravated the symptoms.

With the x-ray I have no experience

whatsoever, but believe from what I read

in the literature thai it may prove of

value in some cases.

Von Hogge has also used an apparatus

in the form of a finger-like instrument,

on whose volar side is a platinum plate,

isolated as a negative pole; introduced

into the rectum. The positive pole is on

the surface of the body. It is simply

mechanical massage plus galvanism.

It is unfortunately true that no me-

chanical instrument in the nature of

things will ever he able to take the place

of the sentient and intelligent finger. I

employ solutions and suppositories, oth-

erwise, as mentioned, very rarely, for I

have seen no benefit follow their use. I

object to the home use of the psychro-

phore, as liable to lead to infection. It

is of no benefit otherwise. Very fre-

quently, however, I recommend for home

use the Artzberger cooling or heating rec-

tal apparatus. It is important, however,

to keep the bowels, especially the rectum,

empty, by means of rectal and colonic

douching, if necessary. Suitable aperi-

ents may be used, and above all, the estab-

lishment of proper ways of eating, drink-

ing, sleeping, work, exercise, rest, venti-

lation and bathing. It is wonderful what
these regulations will do for our patients.

1 have performed bilateral vasectomy,

with some ami lioration, in a case of a

widower over fifty years old. I have never

proposed or performed a Bottini galvano-

cautery incision, for I do not see how
in a case of prostatitis not complicated

by residual urine a single or even multi-'

pie c ndoprostatic cauterization can do

much, if any, good, and it may and fre-

quently does do harm.

Perineal prostatotomy does not appeal

to my judgment. I have not even seen

claims of a cure or improvement from
that procedure.

Castration might do some good, but its

relatively high mortality rate has made
it an obsolete operation for this pur-

pose.

As to sexual intercourse among the

married, I will say that I advise absolute

continence when patients feel in any way
worse after the act; otherwise I recom-

mend an economical use of this func-

tion at rare intervals. The sensations

and experiences of the patient in the

main are the guide. During periods of

exacerbation I have observed decided

benefit from the painting of the peri-

neum with strong tincture of iodine. This

procedure compels the patient nolens

volens to avoid' bringing to bear any pres-

sure on the prostate. It is well to recall

that under physiological conditions the

greatest enemies of the libido sexualis are

hard mental and hard physical labor.

Faradic treatment, a molecular mas-
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sage, except in old and atonic cases, I

have found to be harmful if locally applied.

It is too rough a form of treatment. If

the disease progresses in spite of all treat-

ment, or no treatment, and the patient

is seen to gradually lose ground more

and more, getting ready for consumption,

as it were, then, and long before that

time, it will be proper to propose perineal

prostatectomy, which, if done according

to the classical description given by Mur-

phy in one of the late editions of the

Journal of the American Medical Associa-

tion, will furnish relief and rid the patient

of an organ diseased beyond cure. Of

course, the vis coeundi and vix generadi

are lost with this operation, but those

patients have lost both powers before,

so on that score no real additional injury

is inflicted.

As to the internal drug treatment, I

have to say but little, since that must be

largely symptomatic, sedative, stimulat-

ing, reconstructive. Maltine, the hypo-

phosphites with and without strychnia,

animal and vegetable digestants, vegetable

aperients, saline cathartics, brom-soda,

soda, camphor monobromid, hyoscyamus,

saw-palmetto, urotropin, sodium bicarbo-

nate, acetanilid, according to indications,

I have used, with relief to my patients.

I regret to have not previously referred

to the static machine, which in many
cases, especially of the neurasthenic type,

is a palliativum of the very first order.

International Electrical Congress of St. Louis.

12-17 September, 1904.

Under the auspices of the Louisiana

Purchase Exposition an International

Electrical Congress will be held in St.

Louis during the week 12th to 17th Sep-

tember.

The congress will be divided into two

parts, namely

:

(1) A Chamber of Government Dele-

gates appointed by the various govern-

ments of the world, invitations to which

were issued at the beginning of the year

from the United States Government. The

transactions of the Chamber of Delegates

will relate to matters affecting interna-

tional questions of electrical units, stand-

ards, and the like.

(2) The congress at large, divided into

eight sections, as follows

:

General Theory—Section A, Mathe-

matical, Experimental.

Applications—Section B, General Ap-

plications; Section C, Electrochemistry;

Section D, Electric Power Transmission;

Section E, Electric Light and Distribu-

tion; Section F, Electric Transportation;

Section G, Electric Communication; Sec-

tion H, Electrotherapeutics.

Our readers will be interested in Sec-

tion H—the Electrotherapeutic Section.

The president of the Committee of Or-

ganization is Professor Elihu Thomson,

of Lynn, Mass. The vice-presidents are

B. J. Arnold, Professor W. E. Goldsbor-

ough, Professor H. S. Carhart, C. F.

Scott, Dr. S. W. Stratton.

The chairman of Section H is Dr. W.

J. Morton, New York City, and the sec-

retary is Mr. W. J. Jenks, of New York

City.

Three hundred and forty-three official

invitations were issued some months ago

to well-known workers in electricity, in-

viting papers for the congress; 168 of

these invitations were issued to persons
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residing in countries outside of North

America. As a result of these invitations

105 American and. 59 foreign specially-

prepared papers are promised to the con-

gress. Of these five foreign and fifteen

American papers are in Section H, as fol-

lows :

Section II— Klectrotherapcutics. Chair-

man, Dr. W. J. Morton; secretary, Mr.

W. J. Jenks.

Prof. M. Benedict—"Radiology in the

Pathology of the' Brain."

Dr. J. Bergonie.

M. le Docteur G. O'Farrill—"Some

Improvements in Generator Apparatus

of 1 1 igh-Frequency Currents."

Prof. S. Schatzky—"The Ionic Theory

as Biological Basis for the Therapeutic

Action of Electricity"; "Experimental

Researches on the Treatment of Tubercu-

losis by Constant Current."

Dr. J. Riviere
—"Physico Therapy of

Neurasthenia."

Dr. Carl Beck—"Recent Advances -in

Roentgen- Hay Science.*'

Dr. Russell H. Boggs—"Diagnosis of

Calculi by N-Rays."

Dr. G. G. Burdick—"Radiations in

Therapeutics."

Dr. Margaret A. Cleaves
—"The Nature

of the Changes Established in Living Tis-

sue by the Action of Oxidizable Metals

at the Anode."

Dr. Charles R. Dickson—"Some Obser-

vations Upon the Treatment of Lupus

Vulgaris by Phototherapy, Radiotherapy,

and Otherwise."

Dr. Emil H. Grubbe—"X-Rays and

Radio-Active Substances as Therapeutic

Agents."

Dr. T. Proctor Hall—"The Principles

of Electro-Therapeutics."

Dr. J. H. Kellogg—"Electro-Therapeu-

tics."

Trot'. Jaques Loeb—"The Control of

Life Phenomena by Electrolytes."

Dr. John Williams Langley—"The

Purification of Water for Drinking by

Electricity."

Dr. G. Betton Massey—"The Cata-

phoric Diffusion of Metallic Ions in the

Destructive Sterilization of Cancer and

Tuberculous Deposits."

Dr. W. J. Morton—"Artificial Fluores-

cence of the Human Organism as a Means

of Treating Disease."

Dr. C. S. Neiswanger—"Static Elec-

tricity in Chronic Nephritis."
' Dr. Clarence E. Skinner—"A Largo

Fibro-Sarcoma Treated by X-Radiance."

Dr. Wm. Benham Snow—"Static Elec-

tricity in Therapeutics."

Up to the 30th of June, 1787, adhesions

to the congress had been received, of

which about 1,300 have paid their sub-

scriptions of $5 each. Of these, 291 are

from countries outside of North Amer-
ica. The following societies will co-

operate with the congress at St. Louis,

by holding simultaneous conventions and

joint sessions

:

The American Institute of Electrical

Engineers.

The American Electrochemical Society.

The American Physical Society.

The American Electrotherapeutic As-

sociation.

The Association of Municipal Electri-

cians.

The following societies will co-operate

with the congress by appointing dele-

gates :

The National Electric Light Associa-

tion.

The Association of Edison Illuminating

Companies.

The Societe Internationale des Elec-

triciens.

The Schweizerischer Electrotechnischer

erein.
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It is expected that various other Euro-

pean societies will also co-operate.

Fourteen thousand six hundred invita-

tions have been issued to persons inter-

ested in electricity all over the world, in-

viting them to join the congress. It is

expected that the transactions of the con-

gress will attain two or three large vol-

umes. Persons interested in electricity

and who desire to join the congress should

apply to the general secretary, Dr. A. E.

Kennelly, Harvard University, Cam-
bridge, Mass.

Each member of the congress is entitled

to receive one set of the transactions. It is

intended to issue the transactions of the

congress, when printed, to libraries and

non-members for $10 per set.

American Electro-Therapeutic Association.

The fourteenth annual meeting of the

American Electro-Therapeutic Associa-

tion will be held at the Inside Inn, St.

Louis, Mo., September 13, 14, 15 and 16,

1904. The scientific sessions will be held

only in the mornings, leaving the after-

noons free in which to visit the attractions

of the fair. It is believed that a large

proportion of the members of the asso-

ciation will be present this year, as the

World's Fair offers many attractions in

itself; and in addition to the convention

of our association, there will also be held

in St. Louis, from the 8th to the 17th of

September, the annual convention of the

American Roentgen Ray Society and the

convention of the International Electrical

Congress. These events will make St.

Louis a point of great interest to us at

the time of our convention there.

As the convention is to be held at the

Inside Inn, it is very desirable that all

the members should have their quarters

in this hostelry ; hence if you have not al-

ready engaged your rooms, it would be

wise for you to write and do so at once

on the reservation blank contained in the

descriptive pamphlet of the Inn which I

sent you two months ago.

The following amendments to the Con-

stitution and By-Laws, notice of which

was given at the 1903 meeting, will be

voted upon at this meeting namely, Sec-

tions 9, 10 and 11 of the Constitution to

be so amended that they will read as fol-

lows :

"Every applicant for membership,

whether a Fellow, Life Fellow, Honorary

Fellow, or Associate Fellow, shall be en-

dorsed by two Fellows in good standing,

and be presented to the Executive Council

through the Secretary, the properly signed

application blank to be accompanied by

the admission fee of five dollars, which

shall also constitute, in the event of elec-

tion, the annual dues of such applicant

for the year during which he is elected.

If he is not elected the five dollars shall

be returned to him with notice of rejec-

tion. The Executive Council shall make
due inquiry concerning the professional

attainments and standing of the appli-

cant, and if satisfied as to his eligibility,

shall instruct the Secretary to notify each

Fellow that the election to fellowship of

such applicant is recommended, and that

unless good and sufficient reasons for re-

jection are communicated to the Secretary

within a stated time (which shall be not

less than two weeks), suci > applicant shall

be considered duly and properly elected.

A postal card directed to each Fellow at

his address last known to the Secretary

shall be considered sufficient notification

of such impending election.

If no such communication is received
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within the specified time, the applicant

shall be considered as duly elected as Fel-

low of this Association, and a duly exe-

cuted certificate of membership forwarded

to him forthwith ; if such a communi-

cation is received, election of the appli-

cant shall be deferred until the annual

meeting following, notice that such appli-

cant will be voted upon being sent to

each Fellow at least one month before

the date of such meeting. A two-thirds

vote in the affirmative of all the Fellows

present shall be necessary to elect at such

meeting ; fifteen Fellows at least being in

attendance.

10. The signature of an applicant up-

on his membership application shall, in

case he is elected, be considered as equiva-

lent to his signature to the Constitution

and By-Laws, and shall be binding upon

him as concerns his submission to the

regulations contained in said Constitution

and By-Laws.

11. The function of nominating Hon-

orary Fellows shall be vested in the Exec-

utive Council.

Section 57 of the By-Laws to be omitted

entirely, and by-law 58 to be so amended

as to read, "Each Fellow shall pay an-

nually in advance to the Secretary the

sum of five dollars, which shall constitute

his annual dues."

The preliminary program to date, sub-

ject to amplification and revision, appears

below

:

"Some Observations on the Medical

Uses of the Constant Current."—Daniel

Roberts Brower, of Chicago^ 111.

"The Therapeutic Application of the

Continuous Current."—Truman Abel

Pease, of Norwood, N. Y.

"Exhibition of a New Current Control-

ler and Discussion of the Methods of

Therapeutic Control of Street Main Cur-

rents."—George Betton Massey, of Phila-

delphia, Pa.

"The Cataphoric Treatment of Cancer."

—Amedee Granger, of New Orleans, La.

"Clinical Reports of Some Interesting

Cases Treated by Electricity."—Samuel

Falrweather Wilson, of Montreal, Canada.

"Clinical and Experimental Effects of

Electrical Currents of High Potential and

Frequency."—John Holcomb Burch, of

Baldwinsville, N. Y.

"Therapeutic Action of High Frequency

Currents."—Walter Henry White, of Bos-

ton, Mass.

"Electro-Therapy of the Psychic and

Sympathetic Neurone Centers."—Charles

II. Hughes, of St. Louis, Mo.

"The Physiotherapy of Neurasthenia."-

—T. Riviere, of Paris, France.

"The Value of the Roentgen Ray in the

Diagnosis of Fractures."—Mihran Krikor

Kassabian, of Philadelphia, Pa.

"Diagnosis of Calculi."—Russell Her-

bert Boggs, of Pittsburg, Pa.

"Further Researches in the Treatment

of Tuberculosis."—Jefferson Demetrius

Gibson, of Denver, Colo.

"A Case of Hyper-Idrosis of the Axillae

Cured by the X-Ray."—George H. Stover,

of Denver, Colo.

"Violet Light Baths ; their Physiological

and Therapeutic Effects."—Ernest Albert-

Weil, of Paris, France.

"The Use of the Ultra Violet Light in

Therapeutics."—Albert Eugene Stern, of

Indianapolis, Ind.

"Locomotor Ataxia Successfully Treat-

ed with Ultra Violet Rays."—Joseph

Monroe Liebermann, of New York, N. Y.

"Some Aspects of Phototherapy."

—

Charles Rea Dickson, of Toronto, Can-

ada.

"Photo-Therapy in Chronic Diseases."

—John Harvey Kellogg, of Battle Creek,

Mich.
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"The Importance of Associating Other

Physical Measures with Electricity in

Therapeutics."—William Benhan: Snow,

of New York, N. Y.

The members of the Committee on Ar-

rangements are C. H. Hughes, M. D.,

chairman ; A. V. L. Brokaw, M. D. ; John

Young Brown, M. D. ; C. G. Chaddock,

M. D. ;
Pinckney French, M. D. ; Marc

Pay Hughes, M. D. ; B. M. Hypes, M.

D.; L H. Laidley, M. D., and

W. G. Moore, M. D., all of St.

Louis. These gentlemen have arranged

social features and amusements for the

ladies who will accompany members, which

will appear in the completed programs

which will be distributed at St. Louis.

Any further information can be obtained

by writing to the secretary or the chair-

man of the Committee on Arrangements.

Clarence Edwtard Skinner,

Secretary,

New Haven, Conn.

Fifteenth International Congress of Medicine,

Lisbon, April 1906.

"We have received the first number of

the Journal of the Fifteenth International

Congress of Medicine, that will take place

in Lisbon on the 19th to 26th of April,

190(5. This number contains the statute of

the Congress, the organization of the sec-

tions and of the national committees of

the different nations. One must remark in

the statute the second article, that only

admits in the Congress, beyond the doc-

tors, the scientific men presented by the

National or Portuguese committees.

The contribution is of 25 francs or 20

marks or one pound sterling.

The work of the Congress is distributed

in seventeen sections

:

1. Anatomy (descriptive and compared

anatomy, anthropology, embryology, his-

tology).

2. Physiology.

3. General pathology, bacteriology and

pathological anatomy.

4. Therapy and pharmacology.

5. Medicine.

G. Pediatry.

7. Neurology, psychiatry and criminal

anthropology.

8. Dermatology and syphilography.

9. Surgery.

10. Medicine and surgery of the uri-

nary organs.

11. Ophthalmology.

12. Laryngology, rhinology and stoma-

tology.

13. Obstetrics and gynecology.

14. Hygiene and epidemiology.

15. Military medicine.

16. Legal medicine.

17. Colonial and naval medicine.

The executive committee of the Con-

gress has the intention to print, before

the reunion, all the official reports; it is-

necessary that they shall be given before

the 30th of September, 1905, to the Gen-

eral Secretary. For the free communica-

tions it is necessary that they should be

given before the 31st of December, 1905,

if the authors want that the conclusions-

should be printed before the opening of

the Congress.

The official language is the French. In

the general assemblies, as in the sections,

the English, German and French may be

used. We see that the committee of the

Congress has excluded the Portugese from

the languages permitted; this has only
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been done with the intention of diminish-

ing the number of languages spoken

;

thnv can be no jealousy when the legis-

lator begins by sacrificing himself.

The president of the committee of or-

ganization is the doctor M. da Costa

Aleniao ; the general secretary is the doc-

tor Miguel Bombarda ; all the adhesions

must be addressed to this doctor (Hospi-

tal de Eilhafolles, Lisbon.)"

Electrical Action in Plants and Animals.

Some of the results of the latest inves-

tigations of electrical phenomena in

plants and animals are given in an article

by Dr. W. Biedermann in the Ergebnisse

der Physiologie (Wiesbaden).

Nowhere else in organic nature is there

an example of the direct generation of

median ical and electrical energy on a

large scale, of corresponding adaptation

of structure and change of function, simi-

lar to that found in the so-called electric

fishes, which have the power of discharg-

ing electricity at will as a means of de-

fense.

A number of fishes have this power to

a certain degree, but the electric organ is

most perfectly developed in the South

American eel (Gymnotus) , in which

there is a pair of electric organs lying on

the ventral side of the tail; in the elec-

tric sheath-fish (Malapterurus) , in which

the electric battery ensheaths the body;

and in the fish known as the "torpedo,"

which has electric organs on each side of

the head.

STRUCTURE OF THE "ELECTRIC" ORGANS.

The organs consist of columns of liv-

ing tissue that originate as muscle but lose

all resemblance to it in the course of de-

velopment and take the form of thin

plates, a fraction of a millimeter thick,

placed one above another. The organ has

a very Jarge nerve that sends a branch to

each plate, and this branch subdivides, in-

side the electric plate, into fine threads,

forming a delicate network connected

with innumerable microscopic electric

rods. The active electro-motor principle

is supposed to lie in this delicate terminal

network, with its electric rods, and the

degree of electric power is directly corre-

lated with the degree of development of

this structure. It is a noteworthy fact

that the blood supply of the electric organ

is very meager as compared with the blood

supply of the muscles. In the ray fishes

the blood vessels never penetrate the

plates that compose the organ, but lie be-

tween them.

Observations of the action of the elec-

tric current were made by means of a

telephone placed in connection with the

fish and provided with a device attached

to the vibrating disc, by means of which

any electrical stimulus conveyed to it

would be registered by a line drawn on

paper. It was found that often there is

an electric discharge from the fish while

swimming, without any defensive pur-

pose. On account of the manner of

swimming, the positive pole of the appa-

ratus was sometimes stimulated, and

sometimes the negative pole, and it was

found that the quality of the sounds pro-

duced through the telephone varied ac-

cording to the pole stimulated, and may
be either weak and dull or sharp and

crackling. The electric organs on both

sides of the body always discharge simul-

taneously, like one organ. There is no

voluntary variation in the strength of the

discharge, but the shock may be made
more intense by the cumulative effect of

more rapid discharge of the electric or-

gan. A single stimulation of the organ

in the electric sheath-fish will produce a

whole series of discharges a fraction of a

second apart.
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The writer distinguishes weak and

strong electric fishes. In the former the

organ lies deeper in the tissues of the body

and lacks the finer development of nerv-

ous structure found in the latter.

"eleotiucal" plants.

There are certain noteworthy observa-

tions on manifestations of electricity in

plants which promise to be of great inter-

est from the theoretical point of view.

There are probably always electro-motor

activities in the different parts of plants,

which, it is reasonable to assume, are due

to chemical differences in the different

layers of cells, and they have been ob-

served, not only as responses to me-

chanical stimulation, but as accompany-

ing manifestations in the assimilation of

carbon dioxid in the regular process of

plant nutrition.

Certain plants, among them iris, nico-

tine, begonia and nasturtium, are more

favorable than others for these experi-

ments. If one of them be placed in con-

nection with a galvanometer by means of

electrodes attached to leaves on different

6ides, and one side of the plant be ex-

posed to sunlight while the other side is

kept shaded, then within from three to

ten seconds after exposure to sunlight

there will be a flow of electricity from

the lighted to the shaded parts and a

potential difference of .005 to .02 volt.

This continues for about five minutes,

when the magnet begins to swing back

and shows an opposite current of consid-

erable magnitude. The manifestations are

similar to those of tetanized nerve.

The electric current of green leaves is

least in diffuse daylight, greater in re-

fracted light and most in direct sunlight,

and it is further affected by the tempera-

ture, 20° C. being the optimum for iris.

Cooking the leaves destroys their electric

activity, and the electric manifestations-

are not found in plants that do not have

green leaves. This was considered as

proof that the generation of electricity

accompanies the assimilation of carbon

dioxid.

"The creation of a new specie? of sea

life by the use of salt solutions and cross-

ing two varieties has been accomplished

by Dr. Jacques Loeb, the physiologist,"

says a news dispatch to the New York
Herald (February 26). "The news of this

new application of salt solutions has come

in an article published by Dr. Loeb in

Pfluger's Archiv. * * * The cross-

ing of the sea-urchin and the starfish is

Dr. Loeb's recent achievement. Starfish

and sea-urchins live in the ocean under

the same conditions, but scientists have

found that in the natural sea water the

two do not cross, as do many species of

animals. Dr. Loeb used an alkaline so-

lution containing the salts of sea water

and sodium hydrate. The result was a

new child of the sea. neither sea-urchin

nor starfish, but combining the qualities

of both. Dr. Loeb has repeated the experi-

ment more than once.

—

Literary Digest.



Effects of Different Lights Upon the Eye.*

BY I). W. WKAVEU, M. D., GKEENSBUKG, IXD.

Vision is the production of sensation

upon the retina from which it is con-

veyed to the brain centers, where the im-

pressions are formed. We speak of, or

associate light with, these sensations upon

the retina ; but it is not essential in their

production. A blow upon the eye in ut-

ter darkness will produce a sensation

upon the retina that gives the impression

in the visual centers of a flash of light.

But in this paper -we want to consider

only the sensations produced upon the eye

by light.

Nature provides us with plenty of good,

wholesome daylight from the dawn of day

until night overtakes us again, and be-

sides this man provides himself with

more light, lengthens the day by his own

illuminants. The illuminant may be

electricity, acetylene, natural or artificial

gas, pertoleum oil, tallow candle or pine-

knot, as he may choose.

The light rays, from whatever source,

penetrate the eye—the cornea, lens,, aque-

ous and vitreous humors and the eight

transparent layers of the retina without

producing any sensation of vision. But

as they fall upon the rods and cones with

their pigmented epithelial covering, the

visual sensations are produced.

The pigment in this layer of the retina

is spoken of as "visual purple." Upon it

the images are formed through a bio-

chemic process. This "visual purple," as

the sensitive photographic plate, decom-

poses or exhausts its image-producing

properties upon exposure to light, but

different from the photographic plate in

that, under normal conditions, it is repro-

duced as fast as exhaustion takes place.

*Read before the Indiana Institute of Homeopathy,
1903, and published in the North American Journal of
Homeopathy, May, 1904.

The retina must be dark for its reproduc-

tion.

Some writers claim that there are dif-

ferent pigments, and that they are af-

fected by different lights, i. e., the pig-

ment that is affected the most by yellow

or orange rays, is but little affected by

the violet or ultra-violet rays, and the one

affected by the violet is but little affected

by the orange, and so on. It is the arrest-

ing of the biological reproducing process

of these pigments that causes color-blind-

ness and amblyopia. Other factors than

the over-use of the eyes are often respon-

sible for this—such as an excessive in-

dulgence in alcohol and .tobacco, and

syphilis.

I believe that there are very few cases

of acquired color-blindness that have not

as their predisposing cause alcohol, to-

bacco or syphilis, and as exciting cause

prolonged eye strain under artificial light.

Though I have no statistics to back me,

I believe that an over-use of the eyes un-

der an incandescent electric or gas illu-

mination will produce color-blindness

more than under any other light. This is

on account of the large proportion of vio-

let and ultra-violet in these lights?.

The violet and ultra-violet rays possess

an actinic or chemical property. It is

these actinic rays that are irritating to

the visual layer of the retina. For this

reason the light with a small proportion

of these rays is the light that least of all

tires the eyes.

The different worth of the various

lights can be best illustrated by a pris-

matic analysis. We find by this analysis

that the sunlight consists of 97.3 per cent

orange, yellow and green rays to the 2.7

per cent violet; daylight, 13 per cent vio-
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let; incandescent electric light, 28.9 per

cent; gaslight, 28.9 per cent; petroleum

light, 24.6 per cent; voltaic arc light, 3.9

per cent. This shows that the sunlight

contains the least of these irritating vio-

let rays in proportion to the orange, yel-

low and green (which are the most com-

fortable to the eyes). Second in the list

comes the arc light, which comes nearer

possessing the same quality as sunlight

of all our artificial lights. Also that the

petroleum lamplight contains less of these

irritating rays than the incandescent gas-

light.

This table is by Meyer, and as he does

not give the spectrum of the candle or

acetylene (pine-knot), I am unable to

give the percentage of violet they con-

tain.

Meyer also claims that the violet rays

control the action of the pupil, and that

the pupil will only admit (under normal

conditions) a certain amount of violet

rays. He says that this accounts for the

lack of clearness of objects on what is

called a "gray day," because on such days

the per cent of violet is greater, and for

this reason the pupil smaller, in propor-

tion to what it is on a clear, bright, sunny

day.

Under the quality of light I might also

call your attention to the fact that some

lights possess more heat than others, and

heat rays are injurious to the eyes. An
excess of violet, ultra-violet or heat rays

(red) can produce any of the simple in-

flammatory diseases of the eye or its ap-

pendages, and in those diseases that have

deeper underlying causes, light poor in

quality is a potent factor for their aggra-

vation.

Regarding the quantity of light, but

little need be said. We need sufficient

light whatever we do; that's a fact no

one cares to dispute. Without enough of

light it is an utter impossibility to get

a clear image formed upon the retina. It

is understood that we need less illumina-

tion for ordinary seeing than we do for

close work, as reading, because we do not

care whether or not the reflection upon

the retina is clear. Even in this case the

illuminating of rooms for general pur-

poses should be clear thruout to be easy

and restful to the eyes. There is prac-

tically very little danger of over-illumi-

nating (under the present stage of artifi-

cial illuminating), providing the light is

diffused and evenly distributed. The dan-

ger is of under-illuminating for close

work, or, if this is remedied, of produc-

ing a glaring, poorly distributed illumina-

tion.

Steadiness of light must be considered.

Light, to be non-injurious to the eyes,

must be steady. A flickering light, as

well as .the dazzling light of the "moving

pictures" is tiresome to the ciliary mus-

cles and, at the same time will produce a

congested retina.

As to the position, light should fall

upon the book, while reading, at right

angle or nearly so; that mea>ns that it

should be falling over the left shoulder.

The effect of a light placed in front, even

if shaded, produces a glare and heat, and

as such is injurious.

DISTRIBUTION OF LIGHT.

An even distribution of light is neces-

sary for the comfort of the eyes. I

might give as an example of such a light

the diffused sunlight. In the illuminat-

ing of rooms the light is more restful to

the eyes if the room is illuminated evenly

thruout. And for reading it is more es-

sential that the light is evenly distributed

over the page to be read than it is for an

even distribution in a drawing room. Let,

for instance, light be clear upon one-half

of a page and upon the other half be
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shaded and see what the result will be.

The eye, following line after lino across

the page, from light to shadow, and again

to light, and so on, for but a very short

time will tire. The ciliary muscles will

be overworked in trying to regulate the

light thrown upon the retina.

There are other factors that might be

considered in a paper of this kind, but

time will not permit.

Finally, the best illumination for the

eyes is the diffused sunlight. It is the

richest light in yellow, orange and green

rays, is evenly distributed, is steady, is

not glaring and can be had of sufficient

quantity.

Man has devised innumerable kinds of

shades with which to overcome the objec-

tions to the artificial lights. He has suc-

ceeded admirably well, yet there is a

vast fortune awaiting the inventor of a

light of the composition of diffused sun-

light.

I acknowledge the free use of the pa-

per, "Artificial Lights," by Dr. F. Park

Lewis, of Buffalo, N. Y.

Psycho-Therapy.

BY HENKY W. ROBY, M. D., TOPEKA, KAS.

I wonder how many of your readers

know that there is a new wave of enthu-

siasm going over the country and the

world as well in the matter of therapeu-

tics, and that psycho-therapeutics is to

be the cult of the near future ? Many at-

tempts have been made to graft onto

medical practice what long ago was va-

riously called exorcism, magnetism, mes-

merism, clairvoyance, electro-biology, odyl-

ic force, impouilevablia, braidism, hyp-

notism, and lastly, psycho-therapy.

The thing known as odylic force

was imperfectly known thousands of

years ago, and less used with per-

plexing effect by the priests of Thor

and Woden, of Osiris and Minerva and

many others in very ancient times. And

Christ in His time made a most astonish-

ing use of it in healing the sick in His

vicinity and doing many other things er-

roneously called miracles. For, when

rightly and scientifically known, there is

no miracle about it. for it is founded on

natural law as much as is gravity or co-

hesion or chemical action. It is a primal

gift to mankind in conjunction with in-

tellect and being. At Lourdes, in France,

the priests are at the present time work-

ing many cures by it under the false title

of Divine Healing or miracle. But in

most other parts of the world, except in

the domain of Eddyism, those false pre-

tenses are discarded and the procedure is

given some decent and respectable name,

a name that in some cases comports with

the reality. The most frequently used

modern terms are hypnotism, suggestive

therapeutics and psycho-therapy. In

France great hospitals are established and

endowed for its practice, and such men as

Charcot and Lebault have made great rep-

utations in its use and development.

And in this country many institutions

make large or entire use of it in the treat-

ment of disease. And probably a majori-

ty of our up-to-date medical colleges have

each their chair of psycho-therapy as a

part of the regular college curriculum.

So that the old yet new therapy is grad-

ually gaining the place in practice that

rightly belongs to it. But it still holds

too small a place in our labors. I have

studied and taught this species of therapy

for forty years, and some of my most

pleasing and satisfactory trimphs have
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been achieved through this benign agency

alone. I say benign, for that word best

expresses the idea of its absolute safety

and total exemption from danger or ill

effects. I have done over a hundred

surgical operations with hypnotism in

place of chloroform for the anesthetic

with no possible risk to the patient, as

there would have been with a chemical

anesthetic. And I have in all such cases

been able to conduct the after-treatment

to the end without pain or complications.

In such cases there is no nausea or digest-

ive disturbance and no chemical shock to

the nervous system, and with it I have

cured hundreds, and probably thousands,

of cases of neuralgias and various nervous

disorders. It is only within the last ten

years that we have known the real basis

and scientific formulary of the subject.

In 1893 Thomas J. Hudson gave the

world the first book containing anything

like the true inductive science in the mat-

ter. Before that, all was conjecture and

empiricism, men blundered and floun-

dered and disagreed wildly over the basic

principles of the latter. But he gave us

in that book what Hahnemann did in the

organ of drug-therapy, the inductive

science of the matter, which enabled the

world to go on and work out on right lines

the real scientific application and re-

sults in the new field of investigation and

practice.

Since the appearance of Hudson's book

many new works on the subject have ap-

peared, all founded on the same lines of

investigation. And today there is no

longer any valid excuse for any progres-

sive physician to exhibit or plead igno-

rance on the subject of psycho-therapy.

And he who does not master as much as

possible of its truths and principles goes

about disarmed of one of the most po-

tent factors in the healing art.

I am moved to these reflections on the

subject by reading one of the most re-

cent works on the subject by my former

classmate and co-graduate, Dr. Sheldon

Leavitt, of Chicago, published last Oc-

tober under the title of "Psycho-Thera-

py." That work should be read and re-

read by all up-to-date physicians of

every school of practice, for, like surgery,

psycho-therapy is one and the same thing

in all schools of practice. And no one

has better stated the field and modus ope~

randi of psycho-therapy than Dr. Leavitt.

In connection with it much will be gained

by reading Hudson's "Law of Psychic

Phenomena" and his more recent work,

"The Law of Mental Medicine." And I

feel like saying this to the profession in

a paraphrase of the good old Methodist

hymn

:

Come, my brethren, let us try

For a little season

Every question to lay by;

Come, and let us reason.

—Medical Arena.

Warts and Moles May Be Dangerous.

The members of the American Acad-

emy of Medicine showed much interest in

a paper by Dr. W. W. Keen, of Phila-

delphia, on the dangers of warts and

moles. Dr. Keen compared a wart to "a

match that can produce a great confla-

gration," and recommended that all such

growths should be removed at once while

yet in the harmless stage.

The danger of warts lies in the fact

that after years of harmless existence

something may cause them to spread. Out

of twenty-five persons affected by the ma-

lignant spread of warts eleven died in

spite of operations, sometimes even ampu-

tations.

Dr. Keen's hearers agreed with him that

every wart and mole should be destroyed

at once and said that he had done well in

bringing the matter to public attention.



EDITORIAL
The letter of Dr. Lydston, on page 185,

opens up an important question. The

combinations so successfully made in the

industrial world are a constant incentive

to some professional men to go and do

likewise. It is not easy to say beforehand

whether such combinations will result in

good or in evil. If successful, they will

be bad for those that are not in the com-

binations ; if a failure, they may be bad

for everybody. But whatever our precon-

ceived notions may be, the experiment is

certain to be tried, sooner or later. If

such combinations prove more economical

from a sociological standpoint, they will

win, and to fight them will be to fight

against social evolution. If they do not

prove economical, they will die of their

own accord.

Dr. Walter Lindley, the editor of the

Southern California Practitioner, has re-

cently been elected dean of the medical

college of the University of Southern

California. This Los Angeles school is

now entering its twentieth session. Dr.

Lindley was one of the organizers of the

school and is professor of gynecology in

that institution.

Book Review.

The Practical Application of the Roent-

gen Rays in Therapeutics and Diag-

nosis. By William Allen Pusey, A. M.,

M. D., Professor of Dermatology in the

University of Illinois; and Eugene W.

Caldwell, B. S., Director of the Ed-

ward N. Gibbs X-Bay Memorial Lab-

oratory of the University and Bellevue

Hospital Medical College. New York.

Handsome octavo volume of 591 pages,

with 180 illustrations, nearly all clin-

ical. W. B. Saunders & Co., 1903.

Cloth, $4.50 net; Sheep or Half Moroc-

co, $5.50 net.

Part 1, by Eugene W. Caldwell, gives

an excellent general review of the physical

properties of x-rays. The essentials of

x-ray equipment are first given. Then

follows a discussion of x-ray tubes. In

spite of the various forms of regulating

apparatus which have been attached to

x-ray tubes the regulation of the vacuum,

he soys, is still in such an unsatisfactory

condition that some of the best operators

prefer to use simple tubes with no regu-

lating appliance, considering it cheaper

and more convenient to keep on hand a

large stock of the simple tubes rather than

a smaller number of the more costly and

elaborate self-regulating tubes. Mr. Cald-

well finds also serious defects in the ap-

paratus for interruption of the primary

current, none of those used being com-

pletely satisfactory. The adaptation of

x-ray apparatus to an alternating current

without the intervention of a transformer

is also a problem still waiting satisfactory

solution. The distinction between in-

tensity of x-rays and their quality of pen-

etration is clearly drawn, and the author

points out the inadequacy of any of the

methods now used for measuring either

the penetration or the intensity.

Another defect in x-ray apparatus is the

uncertainty of the quality and particu-

larly the want of uniformity of intensify-

ing screens for use with x-ray photo-

graphs.

While pointing out the most serious de-

fects in x-ray apparatus, the author is

equally careful to describe clearly and

fully the best apparatus now in use for

fluoroscopy and radiography. Full in-
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formation is given for the detailed ma-
nipulation during both of these processes.

Almost the only mistake discoverable in

this part is found in the picture of a

kathode stream from a low tube opposite

page 38. The kathode rays in such a tube

really cross each other at a short distance

from the kathode and diverge from that

point as they go toward the anti-kathode.

Regarding the popular but erroneous

idea that an x-ray coil should have a po-

tential sufficient to give a spark of fif-

teen to thirty inches thru air, the author

points out that in the old style of coils

only those with high potential gave a

secondary current of sufficient intensity

to do good x-ray work. A properly con-

structed coil need not give more than an

eight-inch spark, but this must be heavy,

indicating an intense secondary current.

Part 2, by William A. Pusey, M. D.,

gives a concise summary of the results of

x-ray treatment as gleaned from the lit-

erature of this subject and from his own

practice, with a large number of reports

of cases. In discussing x-ray burns he

disputes Kienbock's statement that there

is no such thing as idiosyncrasy toward

x-rays. Dr. Pusey has recognized in his

practice marked variations in the suscep-

tibility of patients, amounting to a dif-

ference of four times as much in one case

as in another. These differences he finds

do not belong to different parts of the

ekin nor to its color or complexion, but

to be "purely a matter of personal equa-

tion without discoverable characteristics"

upon which they may be predicated. In

this view he differs from most writers

upon this subject, who find that these dif-

ferences are due to easily discoverable fac-

tors in the patient.

Regarding auto-intoxication, of which

many writers have spoken as something to

be guarded against during x-ray treat-

ment, Dr. Pusey says he has never seen

any effect that might be attributed to it.

This may be due to the fact that he has

usually adhered to his original form of

apparatus, which is capable of producing

at best only a moderate intensity of

x-rays, and has probably also attended to

elimination as a routine part of treat-

ment. Such conditions of auto-intoxica-

tion undoubtedly do occur, and a number
of deaths have been in all probability has-

tened *by this result of intense x-ray

treatment.

The historic references are numerous,

but are neither complete nor reliable. For
example, the author says, "The first report

of a successful treatment of lupus vul-

garis by x-rays in the United States was

the very valuable report of P. M. Jones,

of California, January, 1900." In the

Chicago Medical Times, December, 1896,

is the report of successful treatment of

lupus by x-rays. An excellent summary
of the use of x-rays in pulmonary tuber-

culosis was printed in the Illinois Medical

Journal of March, 1904, by Carl F. M.
Sandberg, which mentions some early

work done in the United- States of which

no mention is made by Dr. Pusey.

The book is well bound and abundantly

illustrated. It forms a valuable addition

to any electro-therapeutical library.

Government and Wireless Telegraphy.

The Navy Department has decided to

assume control of all the wireless tele-

graph stations on the coast and to pro-

hibit the operation of such stations by

private persons or corporations.

This is seemingly only a move to assure

the proper defense of the sea coast of the

United States. But it is really more than

this. It is a step toward the national own-

ership of transportation. If the govern-

ment may take charge of wireless telegra-

phy why not of other forms? Why not

of railroads?
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The Chicago Medical (iold Brick.

A worthy gentleman of philanthropic

proclivities, a promotor who is alive to

the interests of humanity—which is "I,"

writ large—has discovered that Chicago

is suffering from a lack of hospital ac-

commodations. Incidentally he has dis-

covered that there are a few persons who

have escaped the net of the hospital

grafter and are still foolish enough to

employ physicians and pay them for their

services. Bent upon remedying this de-

plorable state of affairs, he is now in Chi-

cago for the purpose of organizing a "co-

operative hospital run on the principle of

that much to be anathematized institution,

the London Medical Club. The members

of the proposed co-operative hospital as-

sociation are to pay a yearly "member-

ship" fee, and the medical staff is to be

"paid for its services." The principal al-

leged raison d'etre of the new scheme is

the need of providing accommodations for

those "too poor to pay a physician but

who can pay something for hospital ac-

commodations." This tearful plaint of

the promotor, conjoined with the "salary"

argument, has enlisted the sympathies of

a number of prominent medical men who,

not content with the grafting that they

have, are eager to fly to grafting that hith-

erto they knew not of.

It is to be hoped that the profession

will antagonize this new scheme for im-

parting a veneer of respectability to dead-

beatism. ShoSild such an institution be

started, the duty of the profession will

be to oppose its operation in every possi-

ble legitimate way. More than this, the

stamp of disapproval should be put upon

every physician who connects himself with

the scheme in any way whatsoever. When
consultation and operation cease to travel

towards such men, they may learn that

the selfishness of the individual can not

he permitted to obscure that spirit of pro-

fessional altruism which should imbue the

spirit of every man who poses as a leader

in medicine and surgery. The profession

is travelling towards pauperism pretty

rapidly as it is; the new scheme would

be but the beginning of the end. The

day is not far distant—unless conditions

change and the profession awakens to the

dangers that confront it—when the

twenty-five-cent fee of the London Medi-

cal Club will be too close for comfort. In

thus antagonizing the proposed medical

gold brick scheme, I am simply following

the line of procedure mapped out to the

promotor who laid his plans before me
and invited me to join the enterprise on a

profitable basis. He asked me what atti-

tude the Chicago Medical Society would

likely assume toward the new scheme, I

replied, "I do not know, but in so far

as my influence will count, it will be war

to the knife." In closing I wish to re-

mark that the co-operative hospital scheme

apparently contemplates a chain of the

new grafts in every large city in this

country. G. Fraxk Lydston.

New Form of X-Light Tube.

Dr. J. Mount Bleyer, of New York

City, who has for many years made a

special study of light phenomena, has dis-

covered a new composition of glass from

which has been constructed an x-ray tube,

which Dr. Bleyer claims may be used to

generate both x-rays and the bi-ultra

violet rays at the same time. The quality

and richness of the rays emitted from

this tube are considered by Dr. Bleyer

to be the finest he has observed. The

perfection of a tube of this nature will

place in the hands of therapeutists an

instrument of much value in the treat-

ment of lupus and other allied diseases.

Dr. Bleyer credits Mr. G. J. Monohan
with the construction of the tube.

—

Elec-

trical Review.
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The Medico-Legal Aspect of X-Rays.

With a widening field of usefulness the

medical. employment of x-rays becomes a

"burning question," and this in its most

literal sense. It is true that, so far as the

x-ray photograph—the radiograph—is

concerned, improved instrumentation has

so far shortened exposures that the harm-

ful, inflammatory effect known as x-ray

dermatitis, or x-ray burn, need not be ap-

prehended. A five minutes' exposure

ought to be sufficient for the most deeply

lying organs of the body; and this with

the tube at seven inches from the skin

involves no risks—whatever be the con-

struction and condition of the tube, the

penetrating power of the rays, the num-
ber of interruptions, the size of the sec-

ondary coil, or the susceptibility of the

patient. Prolonged screen examinations

for renal calculus have sometimes pro-

duced burns for which damages have been

claimed; but in the light of past experi-

ence such cases ought no longer to be

possible. Neither ought the chronic

"dermatitis of operators" ever to occur

now that the necessity for suitable precau-

tions is properly understood. But the

cases that occurred (for instance, amongst

hospital operators and others) before the

danger was properly realized, still exist,

and might constitute reasonable grounds

for claim to compensation. Altogether it

seems evident to those best able to form

an opinion, that actions to recover dam-

ages for x-ray burns caused by "diagnostic

exposures" will become very uncommon
in the future. But in view of the present

extensive employment of "raying" for

curative purposes, the question assumes a

widely different aspect. Here repeated

exposures are necessary, and no care and

skill, however great, can at present guar-

antee an absolute immunity from risk.

As is well known, ten to twenty days may
elapse between the appearance of the

deleterious effects and the exposure which

caused them. Nature sometimes fails to

hoist the danger signal until the mischief

is done. But apart from this the further

question arises: How far is a more or

less pronounced dermatitis the usual and
necessary accompaniment of cure?

It is evident that whoever undertakes

the treatment of any morbid condition by

x-rays, undertakes a serious responsibility.

He must err neither on the side of rash-

ness nor timidity. Especially must there

be a complete understanding, perhaps

even expressed in writing, that the patient

is aware of the nature of the treatment,

and is willing to accept its attendant risks

or necessities. All this seems self-evident,

yet a reference to the reports of cases that

occasionally find their way into the law

courts seem to show that these precau-

tions are not always taken, and these re-

sponsibilities sometimes ignored. A case

reported in the columns of this journal on

May 20th, is instructive reading in this

connection. Here a medical man sued the

husband of the patient for payment of

professional fees, and the finding of the

jury was to the effect that "the defendant

did not consent to the x-ray treatment,

and that the treatment was improper,

negligent, and unskillful." In the face

of the medical evidence, it is difficult to

see how any other verdict could have been

returned. If the treatment was applied

without the knowledge and consent of the

patient's husband, it was certainly, in this

sense improper. If it was deputed at one

time to a layman, and at another to a

nurse, it was certainly negligent, and this

is a point by no means sufficiently insisted

upon in the trial. That it was unskillful,

seems to have been considered proved by

the very extensive burning produced.

Whether the medical evidence as to un-

skillfulness, and, indeed, other points

would quite satisfy a critical observer, is,
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perhaps, another question. It seemed to

be the impression of at least one witness

that "if h. f. currents could do no good,

they could do no harm." Such a view

does not accord with the experiments of

Bordier and Lecompte, who have demon-

strated that such currents showing on

d'Arsonval's instrument a milliamperage

of about 500 can kill or paralyze small

animals such as rabbits. Surely, there-

fore, high frequency currents must have

some potentialities for mischief even in

man. The same critic might even go fur-

ther and demur to the very dogmatic ut-

terances of some of these witnesses with

reference to the inability of x-rays to

penetrate beyond the skin and to influence

internal disease. Again, in view of the

fact that the "mechanism" of the x-ray

burn has never yet been elucidated, the

same observer might be surprised to learn

that such burns can be "effectually pre-

vented." Further, the same censorious

person might refer to the fact that some

operators think (and they have a right to

their opinion) that a certain amount of

dermatitis is the more or less necessary

accompaniment of cure; he might even go

bluntly to ask, in his own objectionable

way, how far it is proper to tell a jury that

every precaution ought to be taken to pre-

vent such effects upon the skin.

Passing from the main issue certain re-

flections suggest themselves bearing on

the whole question. In view of all that is

known on the subject, has the medical em-

ployment of x-rays really reached that

measure of scientific precision that might

be expected? Knowing, as we do, how to

sift and separate one from another the

various radiations that proceed from an

x-ray tube, why is there no record of exact

experiments to ascertain what is the actu-

ally harmful agent—what the actually

helpful one? Consider for a moment the

chief components of this compound radia-

tions: Ultra-violet rays, alpha rays,

kathode or beta rays, x or gamma rays.

Of these it is known that the ultra-violet

have but little penetrative power—a pocket

handkerchief will stop them. With ease

the alpha rays may also be intercepted.

Much more diflicult to arrest are the

kathode and the x-rays, but here we have

only to remember that the former can be

deflected by a magnet and thus eliminated,

leaving only the x-rays. But besides these

radiations, there are also to be reckoned

with certain chemical or oxidizing effects,

and also electrostatic effects. From the

latter the skin can easily be protected by

various devices, such as an earthed alumi-

nium screen. The ionizing, or oxidizing,

effect requiring, as it does, the presence

of oxygen, might presumably be elimi-

nated, as suggested by Sir Oliver Lodge,

by employing an atmpsphere of hydrogen,

or applying a tightly fitting cover to the

part, or in other ways.

It thus becomes evident that whatever

be the deleterious or burning agent it can

theoretically be eliminated. But again

crops up the ever-recurring question—is

this elimination desirable? Can we do

without the effect in. question? This

chemical, or ionizing, or oxidizing action

of the ray upon the air in contact with the

tissues may be the cause of the burn, but

there is, at least, an equal possibility that

this very same chemical effect is the active

agent in the destruction of the morbid

growth. Such a hypothesis might help to

explain the destructive effect of raying

upon surface growths, its failure to influ-

ence the deeper tissues (which it certainly

penetrates) being ascribable to the ab-

sence of oxygen; and those burning ef-

fects sometimes seen on the skin at the

side most distant from the incidence of

the rays might similarly be accounted for.

Given the co-operating presence of oxy-

gen, the x-ray might be able to influence
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even deep-seated tumors; and it is quite

possible, as suggested by Sir Oliver Lodge,

that, before long, we may find ourselves

working on these lines.

Wbat can be said of radium in this

connection? Although the egregious

claims and irresponsible statements that

quickly followed on its firet discovery

have now, happily, given place to sober

judgment and sound work, it can not be

said that much has hitherto been accom-

plished by the medical employment of

radium. It is not exempt from the risks

of the x-ray, but it certainly presents con-

siderable facilities for application in cer-

tain difficult positions, and its gamma

Electro-

An interesting and at the same time

an encouraging renaissance has lately

been observed in various parts of Europe.

This is the movement that has lately

taken place, after many years of neglect,

in favor of the application of electricity

to agriculture, not only in the driving of

all kinds of agricultural machinery, in-

cluding the plow, but also in the influence

brought to bear by electricity itself on

vegetation and germination. In France

quite recently the minister for agriculture

sent to prefects and sub-prefects a circu-

lar instructing them to facilitate in every

possible way the application of electricity

to agricultural operations, and setting

forth the advantages that agriculture and

industry in general would derive there-

from. In Belgium still further progress

has been made, as the interesting question

of electricity in agriculture has been in-

troduced into the university curriculum.

The minister for agriculture has found

the subject of sufficient interest for him

to commission M. Guarini to devote to

it, at the Agricultural Institute at Gem-

bloux, a series of lectures on the ques-

rays doubtless excel the x-ray in penetrat-

ing power. But then, again, as already

insisted on, mere penetrating power is not

all that is required; the x-ray has pene-

trated many a morbid growth, which,

nevertheless, it has proved powerless to

influence. Practical experience must be

accumulated ; we must be content to watch

and wait and work with an open mind.

But, in the meantime, unless it can be

proved that radium can do something

more than cure a rodent ulcer, it can not

claim superiority, or even equality in a

comparison with the radiations of the

focus tube.

—London Electrical Review.

Culture.

tions we are about to enumerate.

We will not go into the description of

the numerous experiments shown by the

lecturer, nor into the contradictory re-

sults obtained by experimentalists in dif-

ferent countries. As to the latter, we

will merely remark that the products ob-

tained by electro-culture are very abun-

dant, very fine and very quickly ma-

tured. We will confine ourselves to the

ideas put forward by M. Guarini, with

special regard to his theories for the

chemical and mechanical explanation of

the satisfactory results obtained by the

application of electricity to vegetation.

For the last forty years, particularly since

the researches of the German scientist,

Sachs (1865),- our ideas with regard to

vegetable physiology have been fairly

definite. We can now easily explain to

ourselves the function of each part of

the plant, the raison d'etre of each organ

and of its form. Moreover, we know a

great deal about the function of chloro-

phyll, in particular of what it consists

and what it requires to stimulate its pro-

duction and to render it more active^
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But on the other hand we are completely

in the dark as to how and by what means

carbonic acid is decomposed in chloro-

phyll into carbon and oxygen.

M. Guarini asks whether, in these days,

where so many things are explained by

electricity, we are not justified in think-

ing that plant life also is based on elec-

trical phenomena : he asserts that this is

60. In the first place, he remarks that,

contrary to what is believed and taught,

it is not electricity that can be substi-

tuted for light in certain cases in the ac-

complishment of the" function of chloro-

phyll, but the light of the sun and of

arc lamps, with its electrical radiations,

that can be substituted for purely elec-

trical treatment. We have the best proof

of this statement in the following experi-

ment :

A plant placed in a pot which is in-

closed in a metal cage (a Faraday cage)

dies, altho it is exposed to the sunlight.

This, says M. Guarini, is because the

plant is deprived of the indispensable in-

fluence of atmospheric electricity, and

particularly of the electric radiations of

the sun. On the other hand, if a plant is

placed in absolute darkness it can pro-

duce much finer and more abundant fruit

in less time than under natural condi-

tions if judicious electrical treatment is

applied to it. With regard to the ex-

periment with the Faraday cage, for the

plant to die it must be in a pot complete-

ly surrounded by the metal cage. When

the plant is in the earth, altho we sup-

press the influence of the solar radiations

and of the current going from the at-

mosphere to the earth, we do not com-

pletely suppress that which passes from

the earth to the atmosphere. Every time

it rains, hails or snows, for instance, the

potential of the earth changes from its

usual negative nature to positive.

M. Guarini reminds us that in the

Faraday cage we have n . barge inside

if we have one outside, but we get one

outside if we have one inside. When a

plant is placed in the earth and sur-

rounded by a metal cage it does not com-

pletely perish, but, as Messrs. Grandeau

and Leclerc's experiments have shown,

i here is a diminution of 50 to 70 per

cent in the leaves and stalks, and 50 to

60 per cent in the seeds and fruits, as

compared to what it bears when there is

no cage.

After this introduction, M. Guarini ex-

plains as follows the influence of elec-

tricity on the principal vital functions

of the plant, i. e., nutrition, respiration,

and transpiration.

NUTRITION.

1. Aerial Nutrition.—The current

which passes through the plant from the

atmosphere to the earth, or vice versa, de-

composes the carbonic acid in the chloro-

phyll into carbon and oxygen. M. Gua-

rini then performs the following experi-

ment : He injects carbonic acid into a

vessel of water from which proceed two

electrodes connected with a current of 110

volts. There is at once a deposit of car-

bon on one of the electrodes. He an-

nounces, moreover, that he has obtained

formic aldehyde in collaboration with Dr.

Samarani of the Agricultural Institute at

Gembloux. Special conditions of voltage

and amperage are required for this. All

this is perfectly in accordance with the

experimental results obtained by the Eus-

sian Walther in his experiments on the

synthesis of sugars by electrolysis, in

which the original material consisted of

carbonic acid.

2. Nutrition in the Earth.—The cur-

rents which pass through the earth

whether natural (earth currents) or arti-

ficial (generated by batteries, accumula-
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tors, dynamos, etc.), decompose the chemi-

cal substances found in the earth or added

to it in order to form nourishment more

easily assimilated by plants.

3. Distribution of Aliments. — Mr.

Guarini pointed out that in arc lamps on

the one hand, and electrolysis on the other,

material was conveyed from the positive

to the negative pole; he also referred to

the experiments of Prof. Lemstrom, of

the University of Helsingfors, who was

able to make water rise in a capillary tube

immersed in a basin, in which war placed

the positive pole of a static machine, the

negative pole of which was connected with

a point touching the upper part of the

capillary tube. When, therefore, the po-

tential of the earth is positive, or rendered

so artificially, and the potential of the

atmosphere is, above the plants, rendered

negative, the current which goes from

the earth to the atmosphere draws with

it the water and alimentary substances,

L e., promotes the circulation of the sap.

RESPIRATION.

This means the inhalation of oxygen

through the pores of the capillary vessels.

When there is a current passing from

the atmosphere to the earth, the oxygen

is carried along in the direction of the

current—i. e., downward—and is driven

out with more or less force through the

pores, and thus respiration is kept up.

TRANSPIRATION.

This consists in the plant giving off

the products of combustion, carbonic acid

and aqueous vapor. When there is a cur-

rent passing through the plant in an up-

ward direction, the result is contrary to

what takes place in respiration—i. e., the

current drives the gases of combustion out

of the pores.

To all these chemical and mechanical ef-

fects must be added another of consider-

able importance. Prof. Lemstrom shows

that when a high-tension electric current

is applied to plants, there is produced

ozone in large quantities, nitric acid,

nitrous acid, and, perhaps, ammonia. Now,

we know that the oxygen derived from

Ihe ozone is highly active, as is shown by

the increased verdure of plants after a

fctorm. From what M. Guarini says, it

follows that for respiration the plant must

be traversed by a current going towards '

che earth, whereas for transpiration the '

current must go towards the atmosphere,

whilst in the case of nutrition the direc- \

tion of the current is immaterial. As

nutrition and respiration are the two most

important functions of plant life (trans-

piration being a consequence of these two

functions), it follows that the best result

is olitained when the plant is traversed

by a current going towards the earth,

which would correspond to the normal

electric condition of the atmosphere and

the earth. Mr. Guarini, in order to prove 1
that experiment agrees with theory, 11

showed photographs obtained by Prof. ..

Lemstrom during his experiments with If

a static machine of his own invention. 1

With the aid of these photographs one

can see and compare the results obtained

from carrots, the layer of atmosphere sur-
j

rounding them having been electrified II

(1) positively, (2) negatively, (3) posi-M
tively and negatively, and (4) not electri- M
tied at all. When the atmosphere is elec-

trified negatively, i. e., when there is a i

current towards the atmosphere, the car-

rots are better than when there is no elec-

trical treatment.

In this case, as we have said, there is

increased activity of nutrition and trans-

piration. The results are incomparably

better when the atmosphere is electrified .
!

positively, i. e., when the current goes

towards the earth. In this case, we not

only force respiration and nutrition into
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greater activity, but—and this is most

important—we send into the plant a

greater quantity of carbonic acid. i. e., a

greater quantity of nourishment.

The illustration presented by the lec-

turer also showed that very deplorable re-

sults were obtained when currents of both

kinds were applied.

Finally, the lecturer remarked that in

order to derive the greatest benefit from
electrical treatment it is necessary : ( 1 ) to

place the plant in an environment where

there is much more carbonic acid than in

the atmosphere. This can easily be done

in glass houses that are entirely closed;

(2) to accustom the plants, perhaps, after

a certain number of generations, to forced

alimentation, transpiration and respira-

tion, and so to a much more rapid mode
of life.

By these methods and by judicious elec- ',

trical treatment, production can, b-? Dushed'

to extreme limits, and several crops a

year obtained.

As to the sources rea jir&S'for the elec-;.

trical treatment. M. Guarini rn.-nt .1- tin;

three folloowing:

1. Atmospheric electricity. None of

the arrangements employed completely

answer the purpose required. The sources

of the atmospheric currents must be

placed in much higher positions than they

have yet been, so that there may be suffi-

ciently high differences of potential be-

tween the top of the rods and the earth,

and sufficient to overcome the resistance

of the plants and of the layer of air sep-

arating the lower part of the rods from

the plants, that part of the air in which

currents are produced and consequently

ozone.

2. Static machines. He rejects these

for the present as expensive and delicate

toys, easily put out of order, and incapa-

ble of producing the intense effects re-

quired.

3. High-tension continuous - current
dynamos; these are both inexpensive and
strong. By using them instead of atmos-
pheric electricity, the electrical treatment
can be regulated at will.

M. Guarini mentioned in this connec-
tion that the Societe des Industries Elec-
triques et Mecaniques, of Geneva, has re-

cently brought out a continuous-current
dynamo capable of giving one ampere at

23,000 volts, and that by coupling three
of these machines in series, the high figure
of 69,000 volts is obtained, a value more
than sufficient for electro-culture.

Lastly, he concludes that plant life is

an electrical phenomenon which can be
regulated at will. The farmer will no
longer be a mere machine, but a skilled
and more or less intelligent electrician,

,,whfy like an engine driver, will direct
'.fropi a board at the farm the germination
and growth of his cancots, potatoes and

{cabbages.

—

London Eletlr; Rev.

Vcv Theory on Polar Currents.

The latest word in meteorology is

brought from the international meteoro-
logical committee, which will render it

necessary, it is said, to abandon once for
all the theory hitherto adopted of a verti-

cal circulation of the atmosphere between
the tropics and the poles. Dr. H. H.
Hildebrasson, who makes a report, ex-
presses the hope that the terms "polar"
and "equatorial" currents, which have
hitherto caused so much confusion in dy-
namical meteorology, will disappear com-
pletely from meteorological science.

He shows that in all parts of the tem-
perate zone of the northern hemisphere an
and upper current from west to east pre-
vails in all months of the year, while in
the tropical zone the currents at all heights
are almost without exception from east
to west.
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Experts on Cancer.

Important conclusions in connection

with cancer were announced when the

Prince of Wales presided at the annual

meeting of the general committee of the

cancer research fund. Distinguished ex-

perts briefly summed up their year's work

as follows:

Civilization is not the cause of cancer,

which pervades animal as well as human
life and attacks all its subjects at rela-

tively the same age and periods.

Cancer is not an infectious disease and

is not transmissible from one species to

another. A cancer cell can reacquire

powers of self-propagation.

Cancer is not caused by a parasite.

The malady is not on the increase.

Radium has been found to exercise no

curative effects.

A serum has been discovered .frcm

which good results are hoped.

The first authentic 'cases of cancer in

animals were -minutely described by ex-

periments which had been made on fish

and wild mice.

The Prince of Wales urged the public

to consult the surgeons at the first indi-

cation of any cancerous symptoms, though

the report of the experts said that no sign

has yet been discovered by which medical

men can surely recognize the presence of

cancer.

More Surprising Properties of N-Rays.

In addition to the other surprising prop-

erties of n-rays, it is now stated by well

known scientific men that n-rays—or,

rather, those substances which have the

property of emitting these rays—are af-

fected by anesthetics. A statement to this

effect was made recently by Meyer, who

found that plants subjected to chloroform

lose their power of emitting n-rays. His

work has been carried further by Bec-

querel, who has investigated the influence

of anesthetics on other sources of this sur-
prising form of radiation. He found that

several inorganic sources of n-rays lose

temporarily their power under the action
of chloroform, ether, or nitrous oxid.

These experiments raise the question
whether the emission of n-rays is a funda-

mental vital process. If so, where lies

the dividing line between organic and in-

organic bodies? In view of other investiga-

tions of a somewhat similar character,'

altho along an entirely different line of

research, this topic is becoming of in-

creasing interest.

—

Electr. Re view.

Cancer Research Abandoned.

That the researches in regard to the eti-

ology of cancer have failed miserably is-

a melancholy, fact, but true nevertheless.

We are as much in the dark in regard to

the cause of this dread disease as we ever

were. The- New York Senate Committee
on Finance has^ after spending $100,000,

refused to appropriate any more money
fpr ih(;-numtenai>ce of the Buffalo Cancer

Laboratory, asserting that nothing could

be shown for the money expended.

—

Georgia Medical Journal.
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A Cell Tonic Adjuvant in X=Ray Therapy.*

BY HAMILTON FOKLINE, M. D., CHICAGO.

During the last few years much lias been

written on the subject of x-ray in the mat-

ter of its application to the relief of many

.

pathological states hitherto more or less,

if not entirely, resistant to know n methods

of treatment. Much credit has been given

it by enthusiasts which probably it does

not deserve, and without doubt there re-

mains much of value to be revealed by the

many tireless and conr-ervative men now-

engaged in an earnest endeavor to define

its exact place as a therapeutic agent. With

this, as with all new remedies, some of us

are prone to assign to it virtues not pos-

sessed, by drawing conclusions based upon

evidence which greater experience will

show to 1m? erroneous. Without presuming

to criticise the claims made for the x-ray

or attempting to inform this learned body

of its apparent manifold merits. I wish to

dignify the remedy by briefly discussing

the probable value of adjunctive agents in

some of its fields of usefulness.

That the x-ray possesses an unmistaka-

ble power to modify certain cell metamor-

phoses is believed when we study the clin-

ical evidence at hand. If we are to admit

the truth of the many reports of physicians

in America and Europe chronicling the

dissipation of malignant neoplasms, the

cure of certain forms of tuberculosis and

other microbic diseases, superficial and

deep, the removal of hair, cuticle, and the

performance of many other interesting

A paper read before the American Electro-Medical
Society.

therapeutic feats, we become at once im-

pressed with the immense possibilities of

this comparatively new principle in thera-

py. It does not follow, however, that such

results as are claimed for the remedy may

be best acquired unaided. Further re-

search and more accurate observation will

lead to the discovery of many essential ac-

cessories, but none in our present knowl-

edge appeals to me with greater force than

the cell tonic adjuvant, particularly in the

x-ray treatment of malignant growths. It

would seem, if the present theory of the

action of the x-ray in malignant disease is

correct, namely that it changes the posi-

tion of the ions, breaking up. so to speak,

the existing bacterial or cellular arrange-

ment of the growth, thus rendering it

highly important that the individual in-

tegrity of the normal cells should be sus-

tained in every possible way—that a cell

tonic of great potency is imperatively in-

dicated.

W ithout discussing further the x-ray's

specific action. 1 will call your attention

to some data relative to an adjuvant,

which, in my judgment, is of great useful-

ness. Of the various cell tonics included

in our armamentarium which have been

used in this particular field, greatest pref-

erence has been given to the tonic prin-

ciples derived from normal animal fluids

and cells, because in this instance they are

more easily decomposed into their consti-
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tuent elements by the x-ray and thus act

more efficiently. Thus nuclein, protonu-

clein and spermin phosphate have been

selected and proven serviceable.

Four years of careful and extensive use

of a powerful direct cell tonic composed

of pure animal lymph, orchitic fluid and

blood serum, furnishes me with material

which I believe justifies me in drawin con-

clusions relative to its value. The oppor-

tunity has been- mine to observe its action

in a great variety of chronic diseases and

I am convinced that it is by far the most

powerful cell tonic now in use.

To exemplify the degree of its cell tonic

effects I shall cite, briefly, a few commonly

obtained results in chronic infections and

degenerative diseases.

Case 1.—Male, age twenty-four, family

history negative ; had pneumonia four

years ago which left him with a persistent

cough. Examination revealed a very

severe and extensive infiltration of both

lungs, principally the right. He was

markedly emaciated. Several small cavi-

ties in both lungs in and below apices.

Profuse purulent expectoration, teeming

with tubercle and pyogenic micro-organ-

isms. Temperature on admission 104°.

Heart fattily degenerated and markedly

asthenic. Blood count. three million r. b.c.

to the c. m.
;

percentage hemoglobin six-

ty-five. Case was of a rapidly progressive

type. Eesults of treatment in thirty-three

days : Temperature, 98.6 ;
cough greatly

lessened
;

expectoration diminished and

changed to mucus; gain of fifteen pounds

in weight; night sweats entirely absent.

Examination of sputum shows very few

tubercle bacilli.

This case illustrates very well the power-

ful cell tonic action of the treatment, as

it had only been used thirty-three days and

was given during the worst part of the

winter season of the present year, the sea-

son during which Chicago has had her

greatest mortality in pneumonia and other

lung diseases.

A case of tropical dysentery in a man
thirty-three years of age. treated by me
three years ago, w"ho with five friends had

drunk some water in a semi-tropical coun-

try, soon after which they were all attacked

with an entero-colitis of a very severe char-

acter. His five friends all died of the

trouble. On admitting this case his con-

dition was as follows: Severe catarrhal in-

flammation, with extensive ulceration of

the large and small intestines; miscroscope

revealed the presence of the amoeba coli in

the discharges, together with the bacillus'

coli communis and pyogenic microbes. Ha
had lost about forty pounds in weight, was

very anemic, had a nearly constant tem-

perature of 101 to 102, rapid pulse, pres-

ence of blood and large quantitiesof mucus

in stools, increased quantity of urine with

high specific gravity and a trace of sugar.

A clear case of tropical dysentery in which

treatment is rarely successful.

This case was given fifteen minims of

the lymph-orchitic fluid compound twice

daily, and a suitable diet. We persisted

in the treatment three times daily for

about three months, giving simple stom-

achics and mild cathartics when indicated.

The patient was practically cured. Gas-

tro-intestinal symptoms almost entirely

disappeared, he gained about twenty

pounds in weight and other symptoms

were removed.

A letter from this patient a month after

he was discharged states that he still con-

tinues to improve in every way.

Being fearful of tiring you with a

long list of results, which I could recite

indefinitely, I wish in conclusion of this

part of the subject under consideration

simply to add results in general and the

recitation of a single case in a typical de-

generative disease, namely, locomotor

ataxia.
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In locomotor ataxia I have succeeded

witli this remedy as a basic treatment,

anil purely as a result of its cell tonic

properties, in 75 per cent of cases treated

(which have been a large number) in re-

lieving pain, decidedly lessening the

ataxia, restoring sphincter control when

lost in not too advanced stages, and in

apparently stopping further progress of

the degeneration. I do not wish it to be

understood that I vaunt this agent as a

cure for locomotor ataxia, but I believe it

to be by far the most valuable treatment

we have for this disease at the present

time.

The case I shall report is representative

of a result obtained in decidedly a minor-

ity of cases and is one of the few in which

I think I am justified in stating that a

practical cure has resulted.

Man, age thirty-seven, specific history.

Disease began ten years ago, with light-

ning pains which were diagnosed and

treated as rheumatic. Five years later he

began to note impairment in gait with a

development of anesthetic zones in back

and legs below the knees, cushioned feet,

the girdle sensation, vesical incontinence

and rectal sphincter weakness. At the time

of examination incoordination was marked

being unable to stand alone. A-R pupil

present. There was also a definite arterial

thickening. In thirty days after he be-

gan treatment, by the supra-dural method

combined with subcutaneous injections,

the pains were very much diminished,

gait and other symptoms seemingly not af-

fected. At the end of sixty days incoordi-

nation was slightly improved, pains still

less, and he had better control of bladder

and rectum.

The patient was treated ten months, at

the end of which time he was discharged,

with gait practically normal, pains en-

tirely absent, perfect bladder and rectal

control. In fact, he was in a condition

such as to render it impossible to detect,

except by closest physical examination,

any evidence of the disease.

Such results as the above have been

accomplished not only in my own work,

but have been reported by hosts- of phy-

sicians all over this country. For the

benefit of those not conversant with the

formula, etc., of this cell tonic referred

to, I will briefly state that it is for hypo-

dermic use only, is a sedimentary fluid

—

the sediment being composed of intact

Ivmph cells and spermatozoa. It is com-

posed of pure unfiltered lymph obtained

from fresh lymph glands and ducts com-

bined with concentrated orchitic fluid, pre-

served in a menstruum composed of car-

bon water and blood serum, to which is

added a small quantity . of chloride of gold

and sodium. Notwithstanding the sedi-

ment of intact cells, the remedy when in-

jected produces no reaction or local irri-

tation, it often having been injected to

the dura-mater (spinal and cerebral), as

well as into the subarachnoidean space and

peritoneum, in none of which situations

has it produced the slightest evidence of

harmful reaction, either immediate or re-

mote.

At the present time I am injecting the

fluid directly into the body of cancerous

growths, with apparently no local reaction

of a deleterious nature. It seems, in the

light of our experience so far, with the

combined x-ray and cell tonic treatment,

that a valuable addition to methods has

been instituted. The following case re-

ported to the local society in January this

year is interesting in this connection:

A man fifty-five years of age had been

suffering from a small-celled sarcoma of

the ocular cavity; he had been submitted

to all forms of treatment for this condi-

tion for a period of twelve years without

any benefit. One year ago he was given

treatment by the x-ray for this condition
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and continued it ten months without any

change. At the end of ten months we
started in with ten-drop doses twice daily

of this Lymph-Compound, and at the end

of sixty days of treatment the inflamma-

tory area was much diminished, an active

healing process was noted and "this im-

provement continued until there were evi-

dences of a perfect recovery.

This case is particularly instructive, as

the x-ray. with many other forms of ap-

proved treatment, had been faithfully ap-

plied without any change whatever in the

character or condition of the growth, and

not until the administration of the cell

Psycho

BY SHELDON

"Don't get into such a narrow chan-
nel, be broadminded and willing to prove

all things, and hold fast to that which is

good. All wisdom does not reside in allop-

athy, homeopathy, osteopathy, electro-

therapy, or any one of the pathies, but
there is a semblance of good in all of

them."—Dr. J. R. Etter.

The man of science should not think

for a moment that he has reached finality

in the study of phenomena, and usually

he does not. At the same time it is whole-

some to be reminded of our shortcomings.

An ancient monarch commissioned a de-

pendent to solemnly caution him every

morning with the declaration that he was

mortal.

BEYOND THE ATOMS.

While the following suggestions are

commonplace, they are in an impressive

setting, and, for this reason, are worth

reading. There is little new under the

sun ; it is the unconventional way of put-

ting truths that gives them their fresh-

ness.

Not long ago an atom was the smallest

known division of matter; but now we

tonic did we get any results.

In conclusion I have no apologies to

make for dwelling upon a remedy which

has here and there met with some adverse

criticism from a few medical men who
were not accurately informed regarding

its true character, because the clinical evi-

dence accumulated during the last six

years has given it a standing which is

bound to meet with universal recognition.

No doubt there are many other adjunctive

measures to be considered in this connec-

tion, but I shall leave their discussion to

those better informed in their relative

values.

Therapy.

LEAVITT, M. D.

have electrons, the constituents of atoms,

which make an atom itself look like a

miniature universe.

And the electrons : what are they ? Who
can yet say? They are expressions of

energy; and so is thought; and so is every-

thing, whether visible and invisible. We
have need to beware how we establish limi-

tations—both for ourselves and other po-

tentialities.

When an electrical charge is passed

through a Crookes tube, one sees a beauti-

ful velvety greenish glow inside the tube.

This is due to the incandescence of tiny

fragments of matter traveling at an in-

credible speed.

They are electrically charged corpuscles

named electrons. The electrons make up

or compose the atoms of matter. Atoms
are small things—very small; three hun-

dred millions of atoms placed in a row

would not measure quite an inch. A gran-

ule of starch would equal in size a trillion

atoms. An atom is an aggregation of elec-

trified corpuscles—electrons. Electrons

are very small, probably a thousand mil-

lion times in bulk smaller than an atom.

An electron, for size, may be compared

to atoms as a dust mote to a good-sized

church edifice.
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Clusters of these electrified corpuscles

(electrons) build up the different kinds

of matter, the "elements" of the chemist.

They are the stuff of which all existing

tilings, man, monkeys, sticks, stones and

worlds arc made.

EFFECT OF ANESTHETICS ON X-RAY PHE-

NOMENA.

M. Jean Bacquerel, a French investiga-

tor, has found that the n-rays emitted by

animals are checked when the latter are

put under the influence of chloroform.

When the effect of the anesthetic has

passed, the emission of the rays begins

again.

Continuing, he found that flowers,

which usually sent out the rays, when
chloroformed, also went to sleep, and

ceased to give them out; and even inani-

mate and inorganic substances responded

in the same way, stopping the emission

when under the influence of chloroform,

and beginning it again when the effect

might be supposed to have worn off. In

short, it seems that anesthetics actually

send to sleep metals and flowers, as well

as animals.

This throws some light on the phe-

nomena of sleep which has appeared to

be little else than an inhibition of so-called

consciousness. It is more and more evi-

dent that our knowledge of the essential

nature and prevalence of mind is but

fragmentary. Let both materialists and

non-materialists tread softly.

DO THOSE WHO INHERIT QUALITIES MERE-
LY REMEMBER THEM?

A German writer maintains that mem-
ory is a universal function of organic mat-
ter and that heredity is merely one phase

of it. .Memory is often conscious, but not

always so. When unconscious, it results

in automatic or reflex acts. When the

eyelid closes before a threatened blow, the

action may be regarded as the result of

unconscious memory. Such instinctive

action occurs even where there is no real

nervous tissue, as in the lower organisms,

and in plants. The turning of a sunflower

toward the light may be looked upon as

an act of unconscious memory. Between
this kind of memory and heredity we can

not draw the line. According to the new
theory the reappearance of a parent's

qualities in the offspring is due to the re-

production of experiences undergone by
the germ while still an organic part of the

parent's body—in other words, to the "re-

membrance" of these experiences. "Every
living being of today," in the words of

an exponent of this theory, "is the prod-

uct of the unconscious memory of organ-

ized matter."

This is a view of heredity that appears

to be most rational and intelligible, and

one that makes our tendencies more con-

trollable. Psychologists have long main-

tained that reiterated auto-suggestion i3

capable of breaking the power of heredi-

tary influences and of turning vital en-

ergy into new mental and physical chan-

nels. The foregoing hypothesis, then, con-

cerning the nature of heredity gives us

stable theoretical grounds for certain

claims of psycho-therapy. The memory
of what has usually been done can surely

be shorn of its power as a determiner of

subconscious action, if only the purpose

be adequately strenuous and persistent.

THE DUAL NATURE OF DISEASE.

"The truth remains that no disease is

purely mental, any more than any disease

is purely physical. Hence material and

mental remedies, not only empirically, but

scientifically, go well together."

—

"The
Personality of the Physician."

Up to the present moment there has

been a manifest disposition of the greater

part of the profession to look upon nearly

all physical ailments as purely physical,

and accordingly as demanding only phys-

ical remedies. A constantly increasing

number of observers, both professional and

lay. have thought otherwise, believing that

the springs of disease lie in the realm re-

sponsive to neither chemical nor micro-

scopic research. More than a century and

a half ago that greatest philosopher of re-
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cent centuries, Immanuel Kant, declared

that "Time and space have no existence

apart from mind. There is no such thing

as sound (the sensation) unless there be

an ear to receive the vibrations. Things

and places, matter and substance, come

under the same law, and exist only as mind

creates them."

The same philosopher, possessing a fee-

ble constitution, himself just five feet tall,

with a slender body and mammoth head,

at a time when assured that there was lit-

tle to hope for from physical sources,

nightly wrapped himself up in the bed-

clothes and resolutely exclaimed to him-
self. "How comfortable I am ! How com-
fortable I am !" And what was the effect ?

Could a man grow worse under such treat-

ment? He gTew strong and well, main-

taining his health till the last few months
of his life, which extended to the eightieth

year.

Latterly the profession, with noticeable

unanimity, have come to admit that some

diseases are partly mental in origin, but

they have endeavored to restrict the list to

those of a distinctly nervous type. Few

Recent Advances in X=Ray
BY ELMORE S. PETTYJOHN, If. D.,

In the autumn of 1895 Professor Eoent-

gen discovered the x-rays. At that period

electro-therapeutics was condemned by the

great majority of physicians. This con-

demnation was the result of prejudice, it

is true, but was a not unnatural conse-

quence of the fact that most of those who
undertook to use electricity were extremely

ignorant and exploited the most fantastic

absurdities. These were the fools that

rushed in where angels feared to tread,

until by and bye the path became so well

beaten that even angels were not afraid to

walk there.

*Read befoie the American Electro Medical Society
at Chicago.

are willing to admit that disease of an

organic nature, presenting objective patho-

logical features, such as carcinoma, fibro-

ma, tuberculosis, etc., have distinct roots

running deeply into the substratum of

mind.

A determining factor of importance

in the ordinary opinion concerning the eti-

ology of disease lies in the common sup-

position that mind is wholly represented

in consciousness. It is presumed that what

the mind does not sense has no existence:

that, one has no unconscious phases of

mental activity, all phenomena of seeming

intelligent and purposive action, not

springing from conscious mind, being re-

ferable to sensory-motor reflexes.

It is the mission of the New Psychology

to broaden the view concerning disease

etiology so as to include as prominent fac-

tors in the production of morbid phenom-

ena, subconscious, or unconscious, mental

concepts.

The medical profession has to learn that

by far the greater part of mind lies below

the threshold of consciousness and that

into this part of mind are traceable the

rootlets of all forms of disease.

and Electro Therapeutics.*

AND T. PROCTOR HALL, PH. D., M. D.

The physicians knew also that they

themselves (the angels) knew nothing of

electricity and shrank from attempting to

use an agent which seemed so utterly

capricious and unbridled in its effects.

A few years ago it was not uncommon to

hear expressions of intense animosity

against electro-therapeutics from well in-

formed physicians. It was called a fake

and was to be avoided by any self respect-

ing doctor. Such expressions are no lon-

ger a sign of prejudice, but only of igno-

rance, and this ignorance is rapidly giving

away before the light of scientific research.
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Electricity had been used more or less

for ages in the treatment of disease, mostly

by men who did not profess to be physi-

cians. After the discovery of the voltaic

pile, a little more than a hundred years

ago, many physicians experimented with

this form of energy. There were some

successes and innumerable failures. Even
after the chemical and physiological prop-

erties of the electric current had been care-

fully investigated, this knowledge re-

mained in the hands of a very few, and

most of the experiments in electro-thera-

peutics continued to be made by men who
knew next to nothing of electricity and

still less of therapeutics. This sort of

thing continued, with variations, up to

the close of the last century.

In the year 1895 most of the static ma-

chines were small and were possessed by

men who knew little or nothing of their

therapeutic uses. As soon as it was found

that these could be used to furnish the

current for an x-ray tube, the demand for

static machines became very much greater.

Manufacturers vied with each other in

producing better and cheaper machines

which they advertised widely, calling at-

tention to their value for electro-thera-

peutic purposes as well as for producing

x-rays. This more than any other feature

has led to a much more extended use of

electricity in therapeutics during recent

years. Tt is still unfortunately true that

four-fifths of the physicians who own elec-

tric machines know next to nothing about

their therapeutic uses, but there is and has

been for several years a rapidly growing

interest in electro-therapeutics. The sci-

ence itself is becoming more clearly de-

fined and is attracting the attention of

some of our best educated men, so that to-

day the physiologic and therapeutic prop-

erties of the various forms of electricity

are as well known as those of any drug in

common use. To make this knowledge

common to the great body of the medical

profession will require time.

In the application of the galvanic cur-

rent there has been little that is new dur-

ing recent years. Methods which were

used long ago, and which were abandoned

by many physicians and surgeons as worth-

less, because these physicians and surgeons

did not know enough about electricity to

use the methods intelligently, are now

coming into more general use.

The invention of improved apparatus

has greatly facilitated the wider use of

electro-therapeutics.

Finsen's experiments in the cure of

lupus and other diseases by light gave a

great stimulus to investigation in both

radio-therapy and photo-therapy.

At the present time electro-therapeutics

has passed its babyhood and is a strong

and lusty youth. Its constitution is well

established and it is making its way on its

own merits without asking any favors. In

the mechanical arts a greater variety of

effects may be produced by means of elec-

tricity than by any other single agent. The

same is already true of electricity in medi-

cine. There is no other single agent by

which so many different abnormal condi-

tions may be overcome by one who under-

stands this force.

It may be in order now to briefly outline

these effects. The positive electrode, or

anode, produces acids, which are astringent

and constrict the smaller blood vessels,

thus diminishing the blood supply to that

part. This electrode can be used to re-

duce inflammation in the acute stage,

whether of nerves, muscles or other tis-

sues. When the current is concentrated

at the anode it coagulates the albuminoids

and produces a hard scar. The anode also

oxidizes the tissues, and can be used for

reducing excessive muscular excitability

such as is found in chorea.
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The negative electrode, or kathode, is

the direct opposite of the anode in all its

effects. It is alkaline, softens and hy-

drates the tissues, and increases the blood

supply. It can be used for increasing the

nutrition of any desired part. The alka-

li has also the power of softening dense

connective tissues so that, by its continued

use in moderate degree, strictures and

other forms of scar tissue can be removed

without pain or danger. Abnormal

growths in the epithelial or connective tis-

sues may be dissolved by the needle

kathode. By the application of the same

direct or galvanic currents, using the

anode or the kathode as may be

recpiired, medicaments can be carried into

the body from the surface. This

process is known as kataphoresis. The

medicaments are not. as is sometimes

taught, carried bodily thru the skin; but,

as in all cases of electrolysis, are broken

into ions of which one set, the kations,

which are the metallic, basic, or alkaline

parts of the molecules, move downward

toward the kathode; while the other set,

the anions, which are the acid parts of the

molecule, move up stream toward the

anode.

The alternating current, of which the

farad ic is a crude example, shakes up the

elementary constituents of the cells and

stimulates metabolic changes. It can be

used to advantage in all cases in which the

tissue changes are defective. Of course

elimination must be carefully looked after

at the same time, else poison may accumu-

late in the blood, and the last stage of that

man may be worse than the first. High

frequency currents and so-called wave cur-

rents are varieties of the alternating cur-

rent and produce similar effects.

Coming now to the x-ray itself we find

that, beginning with its first therapeiitic

application by Dr. H. Preston Pratt, of

Chicago, in April, 189G, there has been a

fairly steady advance up to the present.

The (irst stages were slow. People in gen-

eral and physicians in particular were slow

to believe that there was any therapeutic

value in the silent and invisible rays from

a Crookes tube. For several years it was

the fashion to ridicule or denounce the

claims of those who were experimenting

with the x-rays. But the successes were

so marvellous that they commanded the

attention of the public, and the public

were so insistent that physicians were com-

pelled to give some attention to the x-ray

therapeutics. The most brilliant result in

x-ray therapeutics is the cure of numerous

cases of malignant diseases which have

defied every other form of treatment. Sar-

comas under its benign influence gradually

melt away and disappear. In fact, if there

is such a thing as a specific for an abnor-

mal condition we are reasonably safe in

making the statement that the x-ray is a

specific for sarcoma. Carcinomas are not

so rapidly overcome by the x-ray, but in

the hands of experts it is exceedingly rare

to find one at or near the surface of the

body which can not be destroyed by this

means. Carcinomas in the interior of the

body are difficult to reach effectively by

x-rays, both because the x-ray tube is nec-

essarily further from the tumor, and be-

cause of absorption of a considerable por-

tion of the x-radiance by the intervening

tissues.

The x-ray increases metabolic changes,

acting in this respect in the same way as

the alternating current and waves of light.

But the x-rays have the advantage in be-

ing able to penetrate any kind of tissue

and thus may be made to reach and act

upon any desired portion of the body. By

their combined powers of metabolic ac-

celeration and irritation they are able to

cause the solution and absorption of a con-
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Biddable number of abnormal deposits, as

for example fibrous adhesions after inflam-

matory conditions in or about a joint.

Many kinds of infections are quickly over-

come with the aid of the x-ray. Tubercu-

losis in all its forms, both internal and ex-

ternal, except in very advanced stages, is

amenable to x-ray treatment when supple-

mented by other ordinary therapeutic

measures.

While during the last two or three years

nothing particularly new or startling has

been announced in x-ray therapeutics there

has been during this time a rapid and

steady improvement in technic. Numer-

ous failures in x-ray treatment have been

reported, but in most of these cases in

which the reports have been made with

sufficient fullness of detail an expert can

see in the mode of treatment itself good

reasons for failure. It is not to be ex-

pected that a method which requires an

expert knowledge of electricity as well as

of electro-therapeutics ran be taken up at

once without instruction and successfully

used by the average physician. Besides the

difficulties inherent in this form of treat-

ment, we have to contend with a more or

less widespread notion that any form of

electrical treatment ought in some magic

way to effect a cure by itself. When using

electricity a physician frequently neglects

the plainest indications for the use of

drugs, or other remedial agents. The days

of cure-alls have surely .long gone by for

physicians, and tho electricity can and

does advantageously displace many of the

older forms of treatment it ought to be

used only in those cases in which its effects

are desirable. W'hen so used, intelligently

and in combination with such other means

as may be required, it is without doubt the

most valuable therapeutic agent in our

armamentarium.

Extraordinary Phenomena of N-Rays.

The latest of the various types of radia-

tions discovered and studied during re-

cent years—namely, the n-rays and the

n-rays—have developed most peculiar

properties, some of which perhaps are

capable of being utilized for practical pur-

poses. Thus it has been found that cer-

tain chemical reactions are always accom-

panied by the emission of n-rays, while in

other reactions, which from a chemical

point of view are very similar, no n-rays

appear. There appears to be no parallelism

whatever between the process activity of

the chemical reaction and the n-ray effect,

and for this reason a study of the emission

of n-rays might enable one to recognize

the existence of a certain reaction other-

wise masked. Some very- interesting bio-

logical effects have recently been studied

by several French savants with reference

more particularly to the variation in the

emission of n-rays from the brain of an

animal while under narcosis, and to analo-

gous experiments with inanimate sub-

stances, like metals. For example, M.

Edouard Meyer has found that plants

cease emitting n-rays when subjected to

the influence of chloroform; and M. Jean

Becquerel later found that the same effect

may be observed with inorganic sources of

n-rays, like calcium sulfid, which, when

exposed to vapors of chloroform or ether,

cease entirely to emit n-rays.

The question having presented itself,

What would be the effect on the nerve cen-

ters of animals under the influence of an-

esthetics? some experiments along this

line were made by MM. Jean Becquerel

and Andre Broca and reported to the

French Academy of Sciences on May 24.

They subjected dogs to the action of vapors

of ether and chloroform and studied the
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emission of n-rays from the brain sub-

stance and from the spinal marrow during

the several stages of the experiment. The

different narcotic substances have some-

what different effects in detail, but in gen-

eral the effect is as follows: In the state

of high excitement which precedes the

stage of narcosis, the brain emits n-rays in

enormous quantities. They may be easily

observed by means of the decreasing

brightness of a calcium sulfid screen, fixed

at the end of a lead tube and passed over

the brain fissure. When the subject reaches

the real stage of narcosis, the phenomena

change, the brain no longer emits n-rays

ano later on n-rays appear. The latter

are recognized from the fact that the

brightness of the sensitive screen, when

handled in the same way as before, now in-

creases. It was found that the radiation

from the spinal marrow undergoes much

smaller variations than that from the

brain. The spinal marrow can be studied

with great ease on account of the centers

of radioactivity existing in it, as located

recently by Broca and Zimmern. Here

the changes in the emission of n-rays are

small, and even after respiration and the

activity of the heart have ceased, the rays

continue to be emitted from the spinal

marrow for about half an hour. The ab-

solute cessation of radiation from the

nerve centers for several minutes is a sure

sign of death.

In a later note presented by M. Jean

Becquerel to the French Academy, other

and still more singular observations are

recorded. Aluminum and copper are

transparent to n-rajrs. but this transpar-

ency ceases as soon as the surface of the

metals is subjected to the action of anes-

thetics. On the other hand, glass and

wood continue to let the rays pass. More-

over, a metal emitting rays from its total

mass, like steel or copper in compressed

or elongated condition, ceases emitting

rays if its surface is subjected to the in-

fluence of anesthetics, while compressed

wood does not seem sensible to the action

of chloroform or ether. All these facts

emphasize the great complexity of the

phenomena. Whether, however, the re-

sults observed are due to the anesthetic

properties of the liquids used, or to other

properties they possess, the report referred

to leaves us in doubt. Before it can be

safely assumed that inanimate substances

are affected by anesthetics as such, very

positive proof will have to be presented.

M. Becquerel has attempted to analyze the

nature of the molecular vibrations to

which he attributed the origin of n-rays

and n-rays. He distinguishes two differ-

ent vibrations: First, undulations like

those of light waves, which pass through

aluminum with a speed comparable with

that of light through glass; second, an-

other form of energy which passes through

aluminum very slowly and the transmis-

sion of which may be arrested at the sur-

face of metals under the influence of anes-

thetics.

Further investigation of these extraor-

dinary phenomena will be awaited with

interest. The history of the development

of our knowledge of radiations is most in-

teresting and peculiar in several respects.

It is peculiar that the different kinds of

radiation, some of which we now know to

be nearly everywhere present, have been

overlooked until quite recently, and their

intimate study appears likely to remove-

some of the distinctions between different

branches of science, while practical appli-

cations of their properties have already

been made. We know, for example, that

Rontgen rays are useful in medicine and

surgery, and radioactivity has recently

been applied to the measurement of ca-

pacities. Moreover, nothing has contrib-

uted more to the development of the elec-

tron hypothesis than the study of cathodic-
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rays, and it is not improbable that further

investigation will furni^i material for a

wholly new i'o inula t ion for the sciences of

phvsics and chemistry. Even more inter-

esting is that, in view of the results from

the study of n-rays, we may at least hope

that bridging the gap between animate

and inanimate nature will not forever re-

main a mere dream of the speculative

mind.

—

Electrical World and Engineer.

N-Rays.—Bichai gives an account of

experiments made to find an explanation

for the apparent anomaly that n-rays.

being a form of radiation, may be "con-

ducted" by a wire. The conduction is a

case of successive reflection. Light may

be similarly conducted along a curved glass

tube. The transmission is really due to

the wire and not to the medium in which

it is placed. In order that the conduction

may take place, it is necessary that the

material of the wire should itself transmit

n-rays.

—

Comptes Rendus, February 8.

N-Rays.—Bichat has observed some

properties of n-ray emission which show

a strict analogy to phosphorescence. Meyer

has made further experiments confirming

BecquerePs observation that there is a

true action of anesthetics, such as chloro-

form, upon the emission of n-rays. J.

Becquerel has found that in all cases where

a surface emits n-rays normally, it emits

n'-rays tangentially and vice versa. This

fact establishes a close correspondence be-

tween the emission and absorption of these

rays which leads him to some generaliza-

tions. A brick exposed to the sun emits

n-rays normally and n'-rays tangentially.

A patch or cross of the phosphorescent

sulfid alternately brightens and darkens

as successive surfaces of the brick are ex-

posed to it. When a body is compressed,

it emits n-rays from the compressed sur-

face and n-rays from the surfaces perpen-

dicular to it. The author lays down the

following general rules: The rays pro-

duced by the compression of a body

(n-rays) have the property of increasing

the sensibility of vision, and produce, on

a surface capable of storing them, the

same effect as regards radiation as does a

compression normal to that surface. The
rays produced by the stretching of a body

(n-rays) have the property of diminish-

ing the sensibility of vision, and produce

on a surface capable of storing them the

same effect as a tension normal to that

surface. The author seeks the origin of

the rays in the vibrations of the molecules

attaining a new position of equilibrium.

In looking for some regularity in the

spectrum of the rays, he found that Blond-

lot's values may be arranged in two series,

one of them containing multiples of 2.9

H- fj-, the other containing simple fractional

multiples of 4.9 ft.fi.
—Comptes Rendus,

May 30; (Elec. World and Eng.).



Electricity in Diseases of the Throat.

BY H. L. LEWIS,

Electricity as an adjunct in the treat-

ment of diseases of the throat is prac-

tically limited to galvanism and faradism,

applied either internally directly to the

membranes of the larynx by a laryngeal

electrode or externally to the neck by the

ordinary flat sponge electrode.

The application of either the positive or

negative electrode directly to the vocal

cords in some forms of paralysis is proba-

bly more efficacious in restoring the voice

than the external or general application,

but it is also much more disagreeable

to the patient and is often harmful.

The direct application of the electrode to

the muscles of the larynx is quite a diffi-

cult and delicate procedure, requiring con-

siderable practice, as -the least bungling

or roughness will set up a spasm of the

pharynx and glottis and prevent a suc-

cessful application.

With a suitable laryngeal electrode, in

which the current may be instantly turned

on and off 'by pressing a button, as soon

a? the tip is seen in the laryngeal mirror

to be in position upon the vocal cords a

succession of short, rapid shocks may be

passed thru the larynx. This should be

done three or four times at each sitting.

Generally the electrode is kept in the

larynx for three or four seconds each

time is is introduced. The opposite pole

should be placed low down on the neck

over the cricoid cartilage. While the in-

ternal electrization requires especial skill

in handing the electrode, the external

method is much more easily performed

by the operator and is within the reach

of any physician who understands the gal-

vanic or farodic current and its ordinary

application. The external application of

electricity is also more agreeable to the

M. D., CHICAGO.

patient and in the greater number of

cases will give more beneficial results.

In the few cases in which it fails to)

give quick results the internal application

directly to the parts may be resorted to,'

but it is advisable always to try the most
agreeable method for the patient first,

even in those cases which have persisted

for several months.

The external application of the faradic

current for from two to five minutes is

of benefit in the treatment of nearly all

inflamed and irritable conditions of the

throat, and when continued for some time

exerts a tonic influence on the larynx.

Electrical treatments are especially

beneficial in functional diseases of the

larynx associated with hysteria or anemia,

and should always be resorted to early in-

this class of cases. All local treatment is

very much aided by general electrization

by means of a mild static breeze or by a
general application to the throat of a]

high-frequency current. Subacute and

chronic irritations of the larynx and

pharynx are also much benefited by this

method of electrization in addition to

suitable sprays and local applications di-4j

rectly to the diseased surface.

In aphonia electricity is of the greatest

service.

-To intelligently apply the proper elec-

trical treatment it is necessary to have a

definite knowledge of the general nature

of the lesion and to appreciate the exact

pathological conditions in each case.

Above all it is necessary to determine

whether the symptoms are of an organic

or of a functional character. Mackenzie

adopted the following classification of

paralyses of the muscles of the larynx,

which one should bear in mind

:
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(1) Hi lateral paralysis of the adduc-

tors.

(2) Unilateral paralysis of the adduc-

tors.

(3) Bilateral paralysis of the abduc-

tors.

(4) I'nilateral parah sis of the abduc-

tors.

(5) Paralysis of the tensors.

(6) Paralysis of the laxors.

Bilateral paralysis of the adductors is

most frequently due to hysteria and de-

bility or fatigue, and is but a local mani-

festation of some constitutional disorder.

It yields quickly to general as well as lo-

cal electrical treatment.

Unilateral paralysis of the adductor

may be not only due to phthisis, but is

usually due to some toxic poisoning, to

syphilis, to cold and to cerebral disease,

and is naturally more persistent than bi-

lateral paralysis. Bilateral paralysis of

the abductors is usually due to some cen-

tral difficulty and is more serious and less

amenable to treatment. Unilateral paraly-

sis of an abductor, while due to the same

general cause as the bilateral paralysis,

is more often excited by some peripheral

irritation, as pressure on the recurrent or

pneumogastric neryeby an aneurism or en-

larged gland and is equally unfavorable to

treatment. Paralysis if the tensors and

laxors, either unilateral or bilateral, re-

sults in the majority of cases from too

prolonged or violent use of the voice and

is quite amenable to electrical treatment.

All nervous affections of the throat, such

as spasm of the * glottis (laryngismus

stridulus), anesthesia and hyperesthesia

.of the larynx, and nervous cough may
|be much benefited by the external appli-

cation to the neck of fifteen to twenty

milliamperes of the galvanic current, the
:anode to the back of the neck, the kathode

to the throat.

Continuous Electrical Service.

1 'resident Charles W. Eliot, of Har-

vard University, made a notable and pro-

found address on labor problems before

the Central Labor Union at Faneuil Hall,

Boston, on the evening of February 7, at

which, among other truths, he recognized

the necessity of absolutely constant and

continuous electrical service for light,

telegraph and telephone, as being necessi-

ties of life.

He said

:

People can wait for cigars or cash regis-

ters, or even for houses and shops; but

they can not wait long for food, or do-

mestic fuel, or, in cities, for the water

which must be pumped by coal, or for the

street lights produced by coal. Already

in the United States the supplies of these

necessaries of life in modern society have

been seriously threatened, and indeed,

for brief periods, partly cut off.

From such dangers society must find a

sure way to defend itself. The total in-

terruption of the postoffice, telegraph or

telephone service, or municipal water sup-

plies is not to be contemplated by modern

society. Other modes than strikes or lock-

outs must be used for adjusting wages

and hours of labor in such services as

these.

—

El. Review.

The Electrochemical Equivalent of Silver.

Various careful attempts to determin-

ate the electrochemical equivalent of sil-

ver give values varying from 0.011156, as

determined by Mascart. to 0.011195, that

found by Pellat and Ileduc. A deter-

mination made by G. Van Dijk and J.

Kunst gives as a mean value of twenty-

four measurements, 0.0111818, a value

which the authors believe to be accurate

within one part in 10.000.

—

El. Review.



The American Electro Medical Society

will hold its second annual meeting at

Chicago early in December.

Wc regret to learn of the death of the

wife of Dr. John T. Pitkin, of Buffalo,

July 20th, at her home, and tender our

sincere sympathy to Dr. Pitkin, who has

a warm place in the hearts of all electro-

therapeutists.

Professor Goldsborough, whose face

adorns this issue, is exhibiting the amount

and variety of energy that his friends ex-

pected from him in pushing the electrical

department of the World's Fair. His

strong personality and well known ability

as an electrician have contributed not a

little to his marked success in this task.

St. Louis Meetings.

The International Electrical Congress

meets at St. Louis from the 12th to the

17th of September. Simultaneous con-

ventions and joint sessions will be held

bv the American Institute of Electrical

Engineers, the American Electrochemical

Society, the American Physical Society,

the American Electrotherapeutic Associa-

tion, the Association of Municipal Elec-

tricians, and some others.

The American Roentgen Bay Society

meets Sept. 8 to 13 at St. Louis.

Johnson of Washington. The first meet- .

ing was held in Washington in September,

1893, the second in Mexico in 189G. Thtj

third was to have been held in Venezuela ;

in 1899. but was given up on account of

the war in that country. The place of

meeting was changed to Cuba, but had to

be postponed until 1901 on account of the

fever there.

These meetings have always been well

attended and it is thought that Panama

will be an interesting place for the con-

vention.

Further particulars will be sent out

from time to time to the Journals, together

with notifications of the different officers

appointed to represent this and other

countries. Ramon Guiteras,

Secretary of the International Executive

Committee.

Fourth Pan=American Medical Con=
gress—The next meeting of the Pan-

American Congress will be held in Panama

the latter part of December.

The Pan-American Congress meets ev-

ery three years. It was started by Dr.

William Pepper of Philadelphia, Dr. C. A.

L. Reed of Cincinnati, Dr. Albert Van

der Veer of Albany, and Dr. H. L. E.

Special Offer to New Subscribers.

During the next four months new sub-

scribers to the American X-Ray Jour-

nal can get the Journal for one year for

only one dollar; to those living in Chicago

or in foreign countries the price is a

dollar and a half. Old subscribers whose

subscriptions are paid in advance will re-

ceive a time credit which will give them

an equal advantage.

We believe that there are a large num-

ber of physicians who, want this Journal

and who will be glad to pay the regular

subscription price as soon as they read it

and realize its value. Everybody inter-

ested in progressive therapeutics ought to

read it for the condensed news of the

latest methods and results. It covers the

whole field of therapeutics except surgery

and drug medication.
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A Course of Twenty-four Lessons under the a

Electro-Th

Lesson 13—REFLEXES.—By 1

When a stimulus of any kind applied to

a living body results in some activity of

that body, the action is said to be reflex.

It is understood that in such cases the

energy of the action comes from the body,

and that the stimulus acts in the same

way as a spark to powder, or as touching

the trigger of a gun. Of these reflex ac-

tions there are two varieties, direct or

muscular, which are independent of the

central nervous system and are produced

by mechanical or other stimuli applied

directly to the muscles ; and sensory,

which are produced by a stimulus acting

first thru a sense organ, proceeding thence

to the central cells, and giving rise to a

motor impulse from that point.

The direct or muscular reflexes are

used therapeutically in developing the

muscles or in preventing degeneration in

cases of serious interference with the nor-

mal nerve stimulus. The therapeutics of

this kind of reflex is consequently very

simple. Either the faradic current or the

interrupted galvanic current, or both, may

be employed for this purpose.

The condition of a muscle with regard

to degeneration may be inferred from

its reactions to the faradic and galvanic

currents. Electro diagnosis is important

in some cases in order to enable a correct

prognosis to be made. But in nearly all

cases for therapeutic purposes a rough

determination of the ability of the muscle

to respond to electric and mechanical

stimuli is all that is required. If any

muscular power is left there is hope of

improvement. If the muscular response

is good the question of cure depends upon

the condition of the nervous system.

Given abundant nutrition and either

therapy.
isplces of the Chicago College of X-Ray and
Mwpeatlca.

'. Proctor Hall, Ph. D.. M. D.

natural or artificial exercise under fairly

normal conditions and the muscular

power will at any rate not decrease.

The muscular reflexes are measured by

the amount of current which is required

to cause a perceptible contraction when

the current is suddenly started or stopped.

A milliampere meter is required, a rheo-

stat for increasing or diminishing the cur-

rent gradually, and a make-and-break ap-

paratus. The latter may be done by

hand. The points at which the nerve is

close to the surface are known as motor

point's. The current applied at these

points causes contractions much more

readily than when applied elsewhere.

Dr. Clevenger has proposed a simple

nomenclature for these diagnostic re-

flexes. The letters K C stand for kath-

odal closing and A C for anodal closing.

Added to each of these is a figure denot-

ing the number of milliamperes required

to produce contraction. The formula K
C 1 indicates that when the kathode is on

the motor point of that muscle one milli-

ampere is required to cause contraction.

For ordinary muscles in normal condition

one or two milliamperes is sufficient.

For the anodal closing a little more cur-

rent is required to produce contraction,

two or three milliamperes being the aver-

age. There is considerable variation in

these numbers even in health, but the K
C is always less than the A C. In most

conditions of muscular degeneration, tho

not in all, these numbers are reversed, the

K C requiring a greater current than the

A C. Other reactions are the anodal

opening and the kathodal opening, which

are designated in a similiar way but

which are of very little practical import-

ance.
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The nervous system is included in two

main divisions, the voluntary or conscious

brain with its accompanying motor and

sensory nerves, and the "sympathetic sys-

tem." In reality only a small part of the

voluntary nervous system is directly con-

cerned with consciousness. But it is the

machinery by which we come into relation

to the outside world. The involuntary

system is concerned with the internal con-

ditions of the organism. Its operations

are entirely unconscious. Its actions are

slower, and it does not respond directly

to our will. A large part of the uncon-

scious operation of the voluntary nervous

system is more expressively termed sub-

conscious. Of all the sensations which

reach us we are fully conscious of a very

few
;
many of the rest are stored away in

the central nervous system to be conscious-

ly or unconsciously revived later. Others

never reach the threshold of consciousness,

but produce reflex actions which are

necessary to our normal exsitence. The

whole field of sensation is aptly compared

to the solar spectrum. The comparatively

small field of consciousness corresponds

to the visible part of the spectrum

of the body, causing the ordinary "tone"

containing the colors of the rainbow, and

the sub-conscious regions correspond to

the much larger invisible spectrum con-

sisting of the infra-red and ultra-violet

rays.

For therapeutic purposes it is not neces-

sary to draw a distinction between the

conscious and the sub-conscious reflexes

[July, j'^04.

since they all follow the same law. Very

mild sensations, either from without 01

from within, which are usually sub-con-

scious, act upon the central nervous sys-

tem and upon the ganglia In various parte

of the body causing the ordinary "tone"

or normal contraction of muscular and

other tissues, glandular activity, etc. In

case of weakness or injury these reflexes

may fail at some point. If the failure

is marked there will be relaxation of the

muscular coats of the smaller blood ves-

sels, causing hyperemia, with possible exip

dation of the serum, and perhaps diapode-

sis—the various stages of inflammation.

In such cases a slight increase in the nor-

mal stimulus may be sufficient to restore

the muscular tone and remove all signs

of inflammation. Brushing the skin with

a soft brush or feather, or passing the

fingers lightly and repeatedly over it, or

tapping with a light stick, or spraying

with static electricity, or any other

method which increases very slightly the

normal reflex, is sufficient to restore the

normal conditions.

When the sensations are made much

stronger so as to approach the painful the

reflex is prevented thru temporary exhaus-

tion of the nerve cells. This results in

hyperemia, and painful applications of

any form produce this result. Excessive

sensations may temporarily paralyze so

much of the central nervous system as to

relax all the blood vessels and cause the

condition known as "shock."

THE AMERICAN X-RAY JOURNAL.
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Proposed Experiments with X

Radium.

Ray and

h

it

BY EDWARD P. THOMPSON.

Before the advent of lidntgen rays Sir

John Lubbock, F. R. 8., proved, by a

long series of critical, varied and repeated

experiments, that the invisible ultra vio-

let rays are perceived, in some manner or

other, l>\ the insignificant yet highly in-

feresting ant. For details of the appa-

ratus and experiments see "Ants, Bees

and Wasps," D. Appleton & Co., pub-

lished in 1888. His experiments were

based upon the dislike which ants, in their

nests, have for light. Although they have

no such feeling when out in search of

food, yet if light is admitted to their nest

they at once hurry about in search of

dark corners, where they all congregate.

If, for example, he uncovered one of the

nests and then placed an opaque sub-

stance over one portion, the ants inva-

riably made the shaded portion their

rendezvous. The ants likewise carried

their pupa? and larva? to the darkest por-

tions of the nest. This characteristic was

also the basis of operations.

His first experiments related to the

ants, relative avoidance of visible light

rays of different colors. In all these tests

the violet and purple rays affected the

ants much more strongly than the other

colors employed. In a general sense the

transmitted light of differently colored

glasses appeared to act on ants in the

same general order as it does on a photo-

graphic plate. Furthermore, they pre-

ferred the violet glass to the plain, color-

less glasses. In place of the latter solu-

tions were tried, and tests involving equal

temperatures were included, but the re-

sults remained the same. It is needless

to say that Sir John Lubbock took every

possible precaution and followed the

strictest rules of scientific research.

Another series of experiments includ-

ed ultra violet rays, ii'uatiwly. lie had

found that if the ants have to choose be-

tween the violet and other colored glasses

they always preferred one of the latter.

Next he found that the effect of putting

over the violet glass a layer of either of

sulfate of quinin or bisulfid of carbon

(both of which are transparent to our

eyes, but both of which cut off the ultra

violet rays), the effect was to make the

violet glass seem to the ants as good a

shelter as any of the other colors. Hence

this two-fold result is strong evidence

that ants perceive ultra-violet rays.

He then tried more positive experi-

ments with a saturated solution of

chrome alum and chromium chlorid, as

these are very opaque to the visible light

rays, but transmit the ultra violet rays.

The results were very striking.' It made

that portion of their nest so dark that he

could see nothing. By an apparent ex-

pedient for watching their movements he

found that the ants avoided the ultra vio-

let rays. Different species of ants and

different ants of the same species but of

different nests behaved in a similar man-

ner.

Whether the ants actually see some

new color or light, or feel or hear it, is

not certainly known ; but that ants consti-

tute a detector of the invisible portion of

the spectrum beyond the violet appears

conclusive to Sir John Lubbock.

I have no longer the facilities for mak-

ing x-ray experiments, nor do I know if

others have tested their effect upon ants,

but I propose to the Carnegie Institution

at Washington or to others who are ex-

perimenting in the field of ether vibra-.

t ions or limits of vision in animals to de-

termine if ants are affected by x-rays.

The electrical engineer is not so much

concerned about the physiology of ants

as is the naturalist, but he is anxious to

add more facts for assisting in arriving at
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a more exact knowledge of the nature

of x-rays. So far, it is known that this

form of radiant energy causes certain

salts to fluoresce, and that it affects the

photographic plate. Consequently it is

like the short wave length from a lumi-

nous source. It is at the same time in-

visible to man, and is thus like either the

very short or very long wave length. It

is like a long wave length in its power of

penetrating substances which are opaque

to light. As the same wave could not be

both long and short at the same time,

there is no reason why it could not be a

mixture of long and short waves or else

some energy without waves. Until ants

are experimented upon, therefore, there

is a void in this department of the science

of radiant energy. A short wave, or en-

ergy of the spectrum beyond the violet,

trouble ants. Will these insects imme-

diately run away from Eontgen rays?

Investigations should also include the

recently discovered etheric radiations. As
nine years have elapsed since Professor

Eontgen made his remarkable discovery,

and although all conceivable tests have

been made upon radiant energy, may we

not. perhaps, say, "60 to the ant, thou

sluggard; consider her ways and be

wise" ?

—

Elec. World and Eng.

Electricity and Life.

Years ago, when making researches in

this line, I found an animal to be

opaque to electrical waves when living,

and transparent to these waves after

death. Since then I have discovered that

the opaqueness of the body of a live ani-

mal to electrical undulations is due to

the fact that every muscle and nerve in

the body is electrically active during life,

and is. in fact, a bundle of electrical cur-

rents, and, consequently, electric waves

can not get through them. At death

these electric activities cease and the

electric waves can pass through the body

and make their impression on the record-

ing screen on the other side. This 6hows

how closely electricity is connected with

life, and suggests a method of testing

whether life is extinct or not; and pre- i

pares the way for other experiments.

Moreover, it is a possible new mode of

diagnosis, because the different parts of

the body will be unequally transparent

to electric waves according as they have '

unequal amounts of electric activity in

them, as they would be likely to have

under pathologic conditions. But the n

most important result of the experiment

is this: It led to the discovery that liv- t

ing things give off electric waves [also

"n" rays, as shown by Blondlot] in pro-

portion to the degree of mental activity,

which makes it possible to quantitatively

measure conscious states. This opens a

new field of research in scientific psy-

chology—that of measuring subjective

states and comparing them with each I

other in the same person or in different

persons.

The apparatus by which the above ex-

periment can be most easily repeated eon-

sists of an electric spark oscillator capa-

ble of giving off electric waves varying in

pitch up to the highest frequency at-

tainable—a modified form of such ap-
j

paratus as is now used in wireless telegra-

phy—and instead of a coherer use a set

of coils for transforming the electric

waves into electricity so that it may be
,

measured by a delicate reflecting gal-
,

vanoscope. These wire coils must be

small enough to be hidden behind the body

of the animal, so as to be in the shadow

with reference to the source of electric

waves. If the apparatus is sufficiently

delicate it will measure the waves which

pass through the body of an animal after

death, but will not indicate them when
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the body is alive. The apparatus becomes

more delicate if along with the electric

waves there are projected ultra violet

waves of light—which are also electric

undulations, because of an action similar

in discharging a static condenser they

likewise act upon the coil.

—

Prof. Elmer

E. Gates, in Suggestion.

Death From Electric Shock.—Jel-

linek's recent experimental researches

show that various kinds of animals have

different reactions against the influence

of eli ctric currents. Horses are killed by

the electric current in street cables—i. e.,

a constant current of 460 volts—while

unipolar application of constant current

of 110 volts has a bad effect after a time.

Small animals, such as rabbits, dogs and

guinea-pigs, are more resistant, while

frogs and tortoises are not killed by cur-

rents of 10,000 volts. Death occurs

through paralysis of the heart and res-

piration, and animals which recover show

similar symptoms to those which occur in

man after lightning stroke, such as par-

alysis, coming on after an interval some-

times, hemorrhages, and ocular lesions.

The injury to human subjects through

electricity depends not only upon the ten-

sion and amount of the current, but, and

in particular, upon the re-elongation of

the heart.

—

Ex.

Glimpses of Steinmetz.

In the June World's Work Arthur

Goodrich tells some interesting stories

about Mr. Charles P. Steinmetz, chief

engineer of the General Electric Company

at Schenectady. "One of his ablest assist-

ant? spent a number of days of hard work

in solving an intricate mathematical prob-

lem. When he had finished it he asked

Steinmetz to work it out. The inventor

grasped the problem at once, counted on

his fingers a few times, and gave the cor-

rect answer without touching pencil or

paper. Yet he remarked recently : 'Mathe-

matics is valuable only to obtain results.

Mathematics for mathematics' sake is

foolishness.'

"Some years ago Steinmetz went into

the Adirondacks with a hunting party of

friends. Not caring to hunt, he was often

left alone at a little lodge that was made

the party's headquarters. One night be-

fore the camp fire a mathematical ques-

tion came into his head. To settle it he

needed a table of logarithms which could

not have been found within miles of the

camp. He remembered a few figures, and

in a short time had worked out an entire

table of logarithms for himself, and from

it solved the problem. This mathematical

sense, which was originally trained by

hard study at Breslau, makes it possible

for him to answer quickly the rapid fire

of questions his aids hurl at him daily.

"The laboratory workers come to him

constantly for advice and direction.

Eighteen thousand employes stand ready

to work out his ideas. With the men he

is always genial and democratic. When

any business matter needs settling he does

it in determined fashion. He is as inde-

pendent as he is good-natured. When the

heads of the works made a rule against

smoking in the factory, Mr. Steinmetz

said he would smoke or leave. He did not

leave. 'He can accomplish more in an

hour,' said one of his assistants, 'than I

can do in a week.' If some difficult prob-

lem needs solution at the works, it is

nearly always taken to Steinmetz.

"Not long ago there was an explosion in

a manhole in New York City, which made

great trouble for an electric railroad.

Many local engineers tried to find out the

cause of the trouble, and gave various un-

satisfactory explanations. The matter was

brought to Mr. Steinmetz's attention. In
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a few moments he asked how certain ad-

jacent wires in the manhole were covered.

Here, indeed, was the trouble. It was

simple, but no one else had thought of

it. He takes the short cut to the essen-

tial thing. It is characteristic of all his

work."

—

Electrical World and Engineer.

Otto Schmidt's Treatment of Cancer.

Ours is not the only public infested by

the octopus called "quack." John Shaw
(Medical Press, March 16, 1904) states

that while journeying in Switzerland he

took occasion to study, at one month's in-

terval, the effect of this widely advertised

treatment on some of his countrymen and

women who had been seduced into taking

it. It is the same old story of injections,

promised cures, sloughings, delays and

ultimate recurrences. The author was

unable to obtain any satisfaction from Dr.

Schmidt, and when he remarked that a

certain patient, who was about to be dis-

charged "with the cancerous process ar-

rested," be sent to Professor Von Berg-

mann in order that his opinion as to the

alleged arrest might be obtained, Schmidt

replied : "Es hat keinen Zweck." In the

opinion of the author it is desirable that

before any further exodus of English peo-

ple takes place to this sanitarium it should

be further investigated.

—

Medical News.

Professor Rutherford on Radium.

No man has done more than Professor

Rutherford to elucidate the nature of the

processes going on in radio-active sub-

stances. His highly original and delicate

experiments, and his masterly analysis of

the evidence provided by these experi-

ments, have revolutionized our ideas of

molecular and atomic physics, and re-

vealed to us the existence in matter of an

unsuspected source of energy. It is not

to be wondered at, therefore, that his lec-

ture at the Royal Institution on the 20th

ult. attracted a crowded and brilliant

audience. So great has been the interest

in radium, and so much has been pub-

lished about it in technical and other jour-

nals, that it was difficult even for Pro-

fessor Rutherford to tell us anything new.

The emanation from radium received spe-

cial attention in the lecture. The lecturer

stated that the emanation, though exceed-

ingly minute in quantity, contained three-

quarters of the whole energy of radium.

If we could collect a cubic inch of the

emanation, the tube which contained it

would probably melt, while a few pounds

of the emanation would supply enough

energy to drive a ship across the Atlantic.

The energy of the emanation does not last

very long, since it falls to about half its

original value in four days. Recent dis-

coveries point to the conclusion that

radium is widely distributed through the

substance of the earth. The emanation

has been found in the discharge of deep

springs, in volcanic mud, and in clay soils

in many parts of the earth's surface. This

suggests the theory that the internal heat

of the earth is due to radium, and if this

be true it must lead to an important modi-

fication in the period calculated for the

age of the earth by Lord Kelvin. Nothing

could better illustrate the immense in-

crease in the resources of scientific re-

search than the rapid development of the l

apparently insignificant experiments of

Becquerel into the present far-reaching

theory of radio-activity.

—

London Elec-

trical Review.

Hot Air Treatment Dr. De Lancey

Rochester, of Buffalo, said that even with-

out the cumbersome hot-air apparatus it is

possible to obtain good r< suits in the treat-

ment of arthritis deformans. Hot-air

baths may be given in bed by means of a

spirit lamp, and if followed by friction of

the skin, relaxation need not be feared.
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Massage, careful passive movements will

also be found of service. The afFection

occurs not infrequently in stout people and

in these particularly sweats and massage

arc likely to be of service. The regulation

of diet should exclude sweets and not

much starch should be allowed. Fresh

green vegetables, which contain organic

iron in a form readily available by the

system should be freely used. Where there

is any tendency to constipation, salines

should be given.

—

J. A. M. A.

Two Cases of Severe X-Uay Necrosis.

Clarence E. Skinner reports two cases

of severe x-ray necrosis presenting some

unusual features. The history of these

cases is interesting, but a perusal of the

author's conclusions is of value, especially

to those who are entering upon the field

of x-ray work. They are as follows:

First, the belief, somewhat extensively

held, that a patient who "tans" well need

not fear a burn, is demonstrated by these

cases to be untenable. Both of these pa-

tients tanned readily and prpfoundly.

Second, the "tanning" and excessive

epithelial proliferation of the new skin

observed in Case I, and the profound ery-

thema and structural changes of the new

skin observed in Case II, all of which

modifications obtained in tissues which

had developed months after exposures to

the rays had ceased, indicate that the

physiological action of the x-light is not

confined to stimulant or destructive influ-

ence upon tissues that already exist, but

that it is capable of modifying most pro-

foundly, and more or less permanently,

the developmental functions which control

cell growth. I have previously expressed

a belief in this phase of influence, and

that we shall ultimately find that it plays

no small part in the beneficial effect ex-

erted by the x-ray upon many cases of

malignant Growths.

Third, the abrupt cessation of the sharp,

cutting pains simultaneously with the

final separation of the necrotic tissue,

would point to direct irritation by the

sloughing mass, of the distal ends of nerve

trunks supplying the affected parts as

their exciting cause, probably through the

development of toxins by retrograde tissue

metamorphosis at the line of separation;

a pure neuralgia in short, and which would

indicate extirpation of the necrotic area

by curettement or otherwise as a logical

management for x-ray dermatitis of this

degree.

Fourth, the accelerating influence of the

direct electrical current upon the process

of healing after the slough had separated,

noted in both cases, is significant from a

therapeutical standpoint. The power of

the negative pole of the direct electrical

current to hasten repair in open sores of

various sorts has long been known to elec-

trotherapeutics, but the x-ray ulceration

has exhibited a peculiarly intense resist-

ance to all ordinary measures available for

this purpose, and the knowledge that we

have in this modality an effective cura-

tive agent even in this condition consti-

tutes a comfortable thought. It is prob-

able that skin-grafting will be avoidable

in many cases were galvanism is available.

Fifth, the appearance of new areas of

necrosis, in Case I five months, and in

Case II six months, after the last x-ray

exposure had been made, admits of three

hypotheses in the way of explanation. It

might have been due to a cumulative

characteristic of the ray, whereby the di-

rect effect of the exposure did not fully

develop until after these lapses of time ; it

may have been due to a modifying influ-

ence exerted by the ray upon the develop-

mental functions of the cells involved,

whereby the younger generation of cells

were unable to acquire the degree of vi-

tal itv necessary for the maintenance of
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tissue integrity; or it may have been the

indirect result of circulatory insufficiency

caused by an x-ray endarteritis obliter-

ans which had required this length of time

for its full development. Xone of these

are entirely satisfactory, however, and we

shall have to await the acquisition of a

fuller knowledge of the modus operandi

of x-ray effects before we can decisively

account for this, and many other of its

vagaries.

Sixth, the sedative effect of anesthesine

upon the pain in Case I, and its aggra-

vating influence in Case II, illustrates the

statement frequently made, and the truth

of which is now pretty generally admit-

ted, that no two cases of x-ray pain can

be depended upon to react uniformly to

the same palliative agent?. "What's one

man's meat is another man's poison."

Each case must be treated according to

its own individual peculiarities, and usu-

ally the only way to ascertain the pecu-

liarities is to begin at one end of the list

of therapeutic agencies and apply them

successively until we find one that is

effective.

Seventh, the sudden and constant ap-

pearance of subcutaneous hemorrhage pre-

ceding the development of necrosis noted

in Case II is worthy of record, but I do

not at present comprehend its significance,

nor can I offer a satisfactory explanation.

In conclusion, the histories to date of

these two cases constitute a warning

against exposing a patient to the x-rays

with even a moderate degree of frequency

through long periods of time, no matter

how well they seem to bear them at first.

There are few conditions so pregnant with

torture for the victim as a deep x-ray der-

matitis, and the risk of precipitating such

a disaster is only justifiable in cases pre-

senting an absolutely hopeless prognosis

under other methods of treatment.

—

Medi-

cal Standard.

Some Unappreciated Uses of the X-Rays.
BY ALFRED L. GRAY. M. D., RICHMOND, VA.

It is not my intention in this brief

paper to introduce into the realms of

radio-therapy or radio-diagnosis any in»

novation, but merely to call the attention

of the profession generally to some of the

more unusual purposes to which the x-ray

may be applied, that are fully as impor-

tant and equally as valuable in the field of

.
diagnosis as those of every day usage.

There are no means at our disposal, at

is now well known by all of us, that can

compare with the Roentgen rays in the

diagnosis of diseased or injured bones, tht

location of foreign metallic bodies, cal-

culi, etc. But how few of us make use

of this most convenient and accurate

method of determining the existence of

certain pathological conditions in the soft

structures? It is as a plea for the more

frequent use of the rays for this purpose

that this paper is intended.

There is scarcely one of the many seril

ous diseases affecting the thoracic viscera

concerning which the skilled employment

of the x-ray does not furnish additional

valuable information. .Many pathological

conditions existing within the abdomen

and its walls may also be accurately diag-

nosed by this means.

Probably the value of the x-ray in the

diagnosis of thoracic aneurism is the most

widely appreciated of the uses to which

it is my desire especially to call atten-

tion. The importance of this means of

diagnosis of this often, most obscure and

sometimes otherwise undeterminable con-

dition, can not be too strongly empha-

sized.

The frequency of the existence of this

disease is far greater than is generally

believed, and often will it be found that

prolonged hoarseness, intractable coughs

believed to be due to chronic bronchitis,

and many other chest symptoms are in
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reality due to the presence of thoracic

aneurism. Within the past six mouths I

have discovered aneurism in five cases

that were referred to me with no positive

I evidence of this condition existing.

The diagnosis is simple and unmistaka-

:
ble, and is best made with the fluoroscopy,

, save in case of very small tumors, for the

pulsations may be readily seen in this way,

I whereas the radiograph may not distin-

guish this from other tumors within the

I I thorax.

i
The second use to which I would call

| attention is in diseases of the lung. By

1

1 means of 'the radiograph, areas of con-

* <. eolidation too small and deep-seated to be

j
detected by a physical examination, may

: be readily demonstrated and thus a cir-

I'
cumscribed pneumonia or beginning

I : phthisis may be diagnosed. By compari-

I son of radiographs taken from time to

: time we may watch the progress of the

\ disease and may note any increase or

H diminution of the diseased area.

I Cavities may be readily detected and

I located and the presence or absence of an

If abscess ascertained.

The radiograph will easily demonstrate

|i pleuritic effusion, empyema or pneumo-

I- thorax. Hypertrophy and dilatation of

I the different chambers of the heart may

II be plainly shown, and in some instances

I atheroma of the aorta has been found.

Much valuable information may like-

I; wise be obtained from examination by the

II rays of the abdominal contents, though

i ' this is usually much less satisfactory than

chest work.

Abscesses of the liver and other ab-

dominal viscera, if they are of consider-

able magnitude, may readily be shown.

By a radiograph alone I was enabled to

i discover a case of atrophic cirrhosis of the

i ; liver, and subsequent clinical evidence

1 verified my diagnosis.

Splenic enlargement and, in some in-

stances, hypertrophy of the kidney can be

detected.

It is claimed by some radiographers that

they have, with the latest improved ap-

paratus, been able, by short exposure, to

photograph not only the normal kidney

but also the pancreas. I have not succeed-

ed in obtaining a satisfactory picture of

either of these organs when normal.

Abdominal and pelvic tumors may often

be found and their nature practically a»

certained.

Still another fact that may be of ines-

timable value is that coagulated blood is

more or less opaque to the rays. By rea-

son of this we may not infrequently locate

an intra-cranial clot, thus enabling the

surgeon to proceed with its removal with

certainty as to its whereabouts.

I have recently made some exceedingly

interesting radiographs of the roots of

teeth in their sockets, showing their shape

and condition, a correct knowledge of

which is essential, especially in dental

prosthesis. 1—Virginia Semi-Monthly.

The Roentgen Ray in the Treat-

ment of Leukemia.—\Y. J. Taylor, in

the Cincinnati Lancet-Clinic of May 14,

1904, describes the case of an unmarried

woman twenty-four years old. The pa-

tient had never been robust, though her

health had been fair up to her twentieth

year. Two years before coming under ob-

servation there was a noticeable enlarge-

ment in the upper left quadrant of the

abdomen accompanied with a feeling of

fulness, distress, and pain. There was

a daily rise in temperature, and the diag-

nosis of malaria was made. In October,

1903, there was marked enlargement of

the spleen ; the lower border was down to

the left ileum and extended one and one-

half inches to the left of the umbilicus.

There was a well defined notch in the an-

terior border. The skin and mucous mem-
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brane were pale and of a muddy color.

Emaciation was extreme, and there was

persistent digestive disturbance. For

months the diarrhea had been almost un-

controllable, and vomiting was a trouble-

some feature. The slightest exertion

brought on dyspnea and faintness. There

was no tenderness of the bones or joints.

The blood examination showed 1,575,000

red cells, 147,000 leucocytes, and hemo-

globin 24 per cent. Daily x-ray treat-

ments over the region of the spleen were

begun. On the third day vomiting

stopped, and on the sixth day the patient

gained control of her bowels. A blood-

count a week after beginning the treat-

ment showed an improvement. By the

latter part of November the spleen had

grown much smaller, the leucocytes had

decreased to 7,480, and the hemoglobin

had risen to 37 per cent. The spleen

was scarcely palpable below the costal

margins. In December the patient died

of some complication, during which there

were meningeal symptoms.

—

Medicine.

A Case of Splenoma elogenoiis Leu-

kemia Improved Under the Use of

the Roentgen Ray.—C. H. Weber

{American Medicine, May 21, 1904) re-

ports the case of a widow aged fifty-three

years whose illness began with a pain in

the splenic region. The pain was sharp

and shooting, and was increased on pres-

sure or deep inspiration. The diagnosis

of pleurisy was made. Shortly after this

attack she observed that the abdomen was

enlarging and that deep inspiration was

difficult. There was loss of appetite and

continuous headache. At the time of ad-

mission the patient was fairly well nour-

ished, though she had lost flesh for several

months. The complexion was clay-col-

ored, the spleen extended a fingerbreadth

to the right of the median line and below

to within an inch of the crest of the ilium.

The urinary examination was negative.

The red blood-corpuscles numbered 2,-

400,000, the white blood-corpuscles 328-

000, hemoglobin 30 per cent. The patient

was under observation for a period of

less than six months, during which time

there was a steady improvement in her

general condition. For the last five

months of this period she received no

medication, only the Roentgen rays. There

was no fluctuation in the blood-counts, but

a steady improvement and a gradual ex-

tinction of the myelocytes. The final

blood-count showed J-,720,000 reds, 7,200

whites, and hemoglobin 72 per cent. The

subjective conditions all improved, and

the blood findings at the end were nor-

mal.

—

Me.dicine.

Common Sense and Radium.—The
Medical Record of May 14, 1904. in

an editorial says that the real and al-

leged properties of radium seem to have

overturned the reasoning faculties of a

large portion of the public and some of the

medical men. Statements are constantly

advanced as to the marvelous events that

can and will be brought about through the

influence of radium. A French scientist

has affirmed recently that the heat rays

of radium are capable of melting stones

and disintegrating, with great celerity,

iron and steel, so that the effects of the rays

will destroy fortifications, crumble battle-

ships and will extinguish human life like

dew before the morning sun, thus render-

ing warfare impossible. Commenting

upon these claims A. F. Collins, in the

New York Times of May 8, says that

radium can not compete with ultraviolet

light in its healing properties. There are

no diseases for which the x-ray or ultra-

violet radiations aTe not superior and do

the work quicker and better than radium.

A grain of radium having a radioactivity

of 20,000 costs $1,250, consequently few
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physicians possess the substance in such

activity, must use those of 1,000, 3,000 or

7,000. These exercise a very slight effect

upon malignant growths.

—

Medicine.

An Experimental Research on Radium,

Radioactive Substances,and Aluminum

—M. Mctzenbaum (Cleveland Medical

Journal, May, 1904) gives some interesting

observations along the lines of investiga-

tion marked out by Becquerel. A piece of

Bohemian pitchblende placed on a bare

photographic plate produced its own im-

age and affected the plate for one-half

inch from its border. The same piece of

pitchblende placed on the reverse side of

the 1 photographic plate covered with black

paper and allowed to remain five days not

only affected the plate under the object,

but for three-quarters of an inch from its

circumference. A hermetically sealed

tube of very thick glass containing five

grains of pure metallic uranium was

placed on a photographic plate covered

witli black paper. After 120 hours it gave

a deep print of itself. From these and

somewhat similar experiments with urani-

lum the writer forms the conclusion that

the various uranium salts are capable of

affecting a photographic plate, and that

these rays can penetrate black paper,

aluminum, bone, and glass, and that they

act at a distance of several inches. At a

distance of one inch it requires about

twice the length of time for the rays to

act as compared with their effect when

only separated from the photographic

plate by black paper. After several

months uranium salts have lost none of

their radioactivity. The experiments per-

formed with thorium were the exact dupli-

cates performed with uranium. The re-

sults were the same, excepting that the

action on the photographic plate was

prompter. Zorconium was found even

more radioactive than thorium.

—

Medi-

cine.

PruritisAniTreatedby X-Rays—Pen-

nington (New York Medical Journal and
Philadelphia Medical Journal, February

. 20, 1904) reports thirteen cases of pru-

ritis ani treated by exposure to the x-ray.

Most of the cases were cured, and though

still under treatment, all improved. In

none of the' cases has there been produced

a dermatitis, or any other ill effect. The
skin is left smooth, soft, clean and pliable.

While there is no objection to the use of

other procedures in conjunction with the

x-ray, yet none were employed in these

cases, and the results have been so similar

and constant in all of them that they are

undoubtedly due to the action of the

Roentgen ray.

Photographic Action of Radium Rays.

—Since a photographic plate by exposure

to radium rays is affected in such a way

that the plate develops similarly to its de-

velopment after its exposure to light, Skin-

ner has made experiments to find whether

the actions are the same in both cases.

His results seem to indicate that only

slight differences occur in the early stages

of development. For prolonged exposure

he reaches the following conclusions : The
density of the image produced on a plate

by exposure to radium rays (/? and a) in-

creases to a critical value and then de-

creases, first rapidly and afterward very

slowly, until a time is reached when the

image is totally reversed. Spark images

are at first obliterated by radium rays

which do not cause such a great density

as that of the spark images obliterated.

With prolonged exposure, radium rays re-

verse spark images.

—

Phil. Mag.. March.
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The Results of X-Ray Treatment.—
Samuel Beresford Childs (N. Y. Med.
Jour., July 2) concludes from his own ex-

perience and that reported by others:

First: The therapeutic field of greatest

usefulness of the x-ray is with superficial

epitheliomata, rodent ulcer, and lupus vul-

garis, when the area involved is conspicu-

ous, as on the face or neck, and where a

cosmetic result is particularly to be de-

sired. Second: Healing by the x-ray

leaves the smallest and least perceptible

scar; for, when properly applied, it de-

stroys only diseased tissue, and particu-

larly commends itself for use in those lo-

calities where it is undesirable to sacri-

fice the surrounding tissues. Third: The
x-ray is very efficacious in many obstinate

cases which have resisted the ordinary

methods of treatment, such as acne rosa-

cea, chronic localized patches of eczema

and psoriasis, lupus erythematosus, and

kindred skin diseases. Fourth: The re-

sults in tuberculous glands, when no sup-

purating focus is present, are encouraging

and the enlarged mass of glands in Hodg-

kin's disease appear to be susceptible to the

treatment. Fifth : The x-ray should not

be employed in any operable, deep, malig-

nant growth, with two exceptions: First:

as pointed out by Coley, where a surgical

operation would sacrifice an extremity,

and even in this case the value of the x-ray

is uncertain, and is determined by a few

weeks' trial. Second, as mentioned by

Pusey, with a view to limiting the opera-

tion by checking the growth when immedi-

ate operation is inadvisable. Sixth : The

x-ray may be of service even in inoperable

malignant growths, by relieving pain, di-

minishing discharges, and lessening their

offensiveness, and in many cases life may

be prolonged in comparative comfort

for a considerable period of time.

Furthermore, from these apparently hope-

less cases a number of remarkable

improvements and a few recoveries have
been reported. Seventh : The x-ray should
be used as a prophylactic against return

after all operations for the removal of deep

malignant growths. Eighth: The area

of exposure should be wide, and the in- :

tensity and quality of the rays should be

adapted to each case—Med. Record.

Results With the Use of Radium.— J) r .

Robert Abbe, at the American Surgical

Association at St. Louis, demonstrated a £

very powerful specimen of this element I

and presented a complete series of casts,
f

photographs and radiograms which dem-
onstrated the experiments he had been car- I

rying on. He showed among other things

the results of his experiments on the effect
j

of exposure to radium rays plant life

growth is markedly retarded. In like :

manner exposure to radium interferes with

normal development of worms. Under the

rays the worm lives, but remains a worm.
\

TherapeuticValue—On small super-
:

ficial epitheliomata the rays work well.

They destroy, not as a cautery, but by

some unknown subtle power. This power

is a factor to be reckoned with, but as it

is ten times more efficient than the Finsen

light so is the x-ray tenfold the worth of

the radium ray.

Dr. W. W. Keen, of Philadelphia, in

discussing this paper said that he had em-

ployed radium in twenty-two cases, and

that not in a single one was there any ap-

preciable result save that the pain was

stayed. He had temporarily relieved a

case of tic douloureux. Possibly it was

the type (German) of radium he used, but

its strength had been reported to be

1,200,000.

Dr. Abbe, iu closing, said that he never

had intended to suggest the matching of

radium against the x-ray. He reported

what he did simply for scientific and

pathological interest.
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Fu rt herObservations on theTherapeu-

tic Valueof Radiumand I horium J. M.

;
H. MacLeod concludes, in regard to the

, therapeutic value of radium bromide, that

I its chief utility is in the treatment of

I rodent ulcer, and in the case of small

| rodent ulcers it acts almost like a charm.

|i
In rodent ulcers of a diameter larger than

1 a shilling, treatment by the x-rays is more

|j
practical, as the whole of the ulcer can be

It exposed at once. In some cases of rodent

I! ulcer which have been subjected to a long

I; series of exposure to the x-rays, these rays

seem to lose their effect, and the healing

It process becomes stationary. Radium may
li then be used with advantage, and the heal-

l< ing again stimulated. The writer believes

li that radium is of little value in regard to

I epithelioma. In the case of cancer of the

1 uterus, further experience is necessary be-

ll fore any definite statement can be made.

H In lupus vulgaris, radium causes the dis-

V. appearance of the granuloma and a re-

I placement of it by healthy scar tissue, but

i this treatment is practical only in very

I; small lesions. It is a useful adjuvant to

the Finsen light and x-rays, as it can be

K applied to positions which are difficult to •

get at. In lupus erythematosus its value

I seems to be negligible. The results of the

I use of thorium do not appear to be at all

ifencouraging.

—

Med. Record.

Radium and the X=Ray.

The general discussion in the medical

) and lay press concerning the wonders of

|j
radium and the allied substances thorium

I I
and polonium, has aroused the public and

1 .
the professional expectations to a pitch un-

f I warranted by the results so far obtained.

As a matter of fact radium does not

possess the power of penetration of the

I
j
x-ray. which limits its field to the more
superficial conditions. The blending of

the three distinct radiations which char-

acterize this remarkable substance may

adapt it to the successful treatment of cer-

tain conditions in which the x-ray does not

succeed so well. On the other hand, it is

probable that this very combination is

certain to prove an objectionable feature.

As demonstrated the most penetrating

of the radium rays, the 7 (gamma) rays,

are analogous to the x-rays, which explains

the similarity of their action.

Observation to the present time has

failed to demonstrate any striking ad-

vantage of radium. In a few instances its

employment in association with the x-ray

seems to have produced a better result

than from the latter singly.

As to the probable therapeutic value of

the internal administration of fluids ren-

dered fluorescent by radium there is little

to be expected, as solutions so affected lose

that property when new chemical com-
binations are formed. At the present time

those who have become familiar with the

valuable therapeutic properties of the
x-ray are not likely to set it aside for ra-

dium. In the superficial cases when the

x-ray for reasons has failed, and in others,

radium may assert superior effects and win
a valued recognition. It deserves a thor-

ough trial, but must be employed with

great care and discrimination.

—

Physical

Therapeutics.

Failureof Electrocution —At the Ohio
Penitentiary annex during the past week
two miserable failures have occurred in

electrocuting condemned men. Michael
Shiller was given an initial shock of 1,750
volts, but revived ; later he received 1,900

volts for eight seconds ; this was run down
gradually to 250 volts during fifty-three

seconds, after three minutes he again re-

vived and was again exposed to the cur-

rent for two minutes. Moses Johnson, the

second victim, requiring eighteen minutes
of intermittent shocks before he was pro-

nounced dead.

—

Med. Record.
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Radiotherapy in theTreatment of Tu-
mors of the Stomach.— Doumer and Le-

moine have treated twenty gastric tumors

by this method. Of these they believe tbat

three cases were completely and finally

cured. A fourth is on the way to recovery,

wbile a fifth in whom the improvement

was very rapid, and in whom the tumor

completely disappeared, has had a relapse

that does not yield to treatment. In the

other cases the tumor has had a variable

course according to the case. In all of the

cases without exception this treatment has

caused the disappearance of, or great

diminution of, pain, and this from the

first application. Vomiting has ceased or

has greatly diminished, and feeding has

thus become much easier. Without any

doubt the general state has been greatly

improved. Doumer and Lemoine con-

clude that there are certain forms of gas-

tric tumors in which this treatment has

worked a complete cure, lasting so far for

a year and a half in several cases, and

other forms in which the treatment has

been incomplete in its effects, destroying

the tumor in its original place, but not

hindering its extension to neighboring

parts and its metastases to distant parts.

—

Le Bulletin Medical, June 15, 1904.

Reaction After the Use of the X=Rays

—It is claimed -by H. E. Schmidt

(Deutsche med. Woch., May 12, 1901)

that there are premonitory signs which he

terms "Friihreaktionen," which come on

within a few hours after an effective ap-

plication of the x-rays. These are not un-

common and are erythematous in charac-

ter. They must be distinguished from the

dermatitis usually associated with x-rays

and which is not apparent until eight to

fourteen days after their application.

This erythema is independent of the age

of the tubes and has only been observed in

isolated cases, where a particular predis-

position seems to be present and where re-

currence is almost invariable. The phe-

nomenon apparently depends on some pe-

culiar sensibility of the circulatory system

to the rays, similar to that which has been

demonstrated for other influences of a

psychic, toxic or thermic nature.

—

Medical

News.

Atmospheric Radioactivity.

Recent investigations have shown that

radioactive gas may be obtained from

water and from petroleum, this gas hav-
j

ing the same properties as the emanation

from radium. These facts suggested tofl

Dr. II. A. Humstead that some of this

emanation must be present in the air above

ground, and that the radioactive phe-

nomena of the atmosphere might be due to

its presence. An investigation has been

carried out to determine whether such

was the case. A long wire was stretched

between two buildings and connected to

the negative pole of a Wimshurst machine

driven by a small motor. The other ter-

minal of the machine was connected to

the earth, and a parallel spark-gap kept

the potential difference between the two

constant. After allowing the wire to re-

main in this position for some time it wr.«

coiled up on a frame and placed within a

cylindrical testing vessel, and the eff.ct

upon an electrometer noted. Curves were

traced, showing the decay of the radioac-

tive property of this wire, these curves

showing a decided resemblance to radium

emanation during the first two hours.

When, however, the experiments were ex-

tended over a longer time, it was found

that the rate of decay changed, becoming

much slower than for radium. A possible

explanation of this is that the radioactiv-

ity of the air is due to a combination of

radium and thorium. The possibility of

the presence of actinium was investigated

and found to be improbable. The con-
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elusion is reached that (lie radioactivity

acquired by a negatively charged wire ex-

posed to the open air is mainly, if not

wholly, due to the excited activities of the

radium and thorium. With a three-hour

exposure three to five per cent of the total

initial effect is due to the thorium activity.

With a twelve hour exposure the thorium

activity is sometimes fifteen per cent of

the whole. There is some evidence that a

small quantity of a more rapidly decaying

activity is present in addition. It is

thought that the radioactivity of rain and

snow is due to radium-excited activity,

the absence of the thorium effect being ac-

counted for by the fact that the rapid de-

cay of the thorium emanation prevents its

reaching, in appreciable quantities, the

height at which the rain drops are formed.

—Abstracted from the Am. Journal of

Science, July, in El. Review.

X-Ray of Cervical Rib—Dr. D. N.

Eisendrath showed a skiagraph from a

patient, fifty-six years of age, who con-

sulted him on account of recurrent hemor-

rhages apparently from the lungs. The

skiagraph showed beautifully the cervical

rib. As regards the origin of this cervical

ril). the only way one could understand

them was to consider them as a reversion

of type of the mammalia toward some of

the elementary forms. This cervical rib

existed in reptiles. It must be regarded

as an abnormal development of the an-

terior nucleus of the transverse process of

the seventh cervical vertebra.

—

Med. News.

"I can't understand all this fuss about

using electricity for executions," remarked

Judge Lynch reflectively. "Out in our

section we have used the telegraph poles

for years."

Roentgen Rays in the Dublin Law Courts.

The surgical possibilities and the legal

Liabilities of the use of the Roentgen rays

were—for the first time within the British

dominions exhaustively investigated in

the Dublin Law Courts last month. A lad,

a resident of Galway, the seat of one of

the "Queen's Colleges," was suspected of

having needles lying within or near one of

his knee joints. Professor Colohan (of

Queen's College) sent him to the assistant

in the physical laboratory, a man named

Haire, to have the joint skiagraphed. in

order to perfect the diagnosis. The result

was not satisfactory, and after some repe-

tition a Eoentgen ray burn appears to have

developed. Ultimately the boy was sent

to Dublin for advice and treatment, and

the comments there made on the origin of

the cutaneous sore led to the legal pro-

ceedings. There were three actions brought

by the guardians of the boy—one against

Dr. Colohan. one against the laboratory

assistant, Haire, and one against the col-

lege authorities.

The trial lasted seven days; twelve K.

C.'s were retained thruout; the most noted

experts were summoned from the other

side of the Irish channel, and those of

Dublin were necessarily pressed to the

front. The evidence of Dr. W. S. Haugh-

ton, the premier Roentgen ray specialist

of Dublin, was the conspicuous expert

feature of the whole trial. Every possible

aspect and every practical property of the

Roentgen rays, in their relationships with

human tissues, were thoroly thrashed out

in open court, and the most up-to-date

Roentgen ray machinery was made to dis-

play its modes of action to the jury. After

the brilliant display of native science and

native wit. nobody was surprised that the

Roentgen ray specialists carried the opin-

ions of the jury, and that a verdict was

recorded in favor of the defendants. The
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result must have taught something to the

lawyers, as well as to the general medical

and lay public for the trial was one of the

most expensive that has taken place in

Dublin for a long period, and the plain-

tills do not appear to be persons of any

substance. .

The Verdict.—Judge Gibson's charge

to the jury occupied about three hours,

and at the close he submitted the follow-

ing series of questions for their considera-

tion. Their perusal will well repay atten-

tion. We subjoin thereto the answers

which were given by the unanimous deci-

sion of the jurors, after a conference of

one hour

:

t. Were the Queen's College, Galway,

and Haire, or one, or which of them, em-
ployed for reward to photograph by Roent-

gen rays in December, 1902, and in April.

1903? Haire was so employed. College

was not.

2. Was the sore caused by the rays?

Yes.

3. Were the rays negligently applied as

regards

:

(a) Distance? No.

(b) Duration of such exposure? No.

(c) Consecutive multiplication of ex-

posures ? No.

(d) The type of machine ? No.

4. Was the sore caused by the operation

(a) Of December 15? Can not say

which.

(b) Of December 26 and 27? Can-

not say which.

(c) Aggravated by those in April ? No.

5. (a) Did the operation of Dr. Colo-

han, for which Haire is not re-

sponsible, contribute to the sore?

Yes.

(b) Did the operation of Haire. for

which Dr. Colohan is not responsi-

ble, contribute to the sore ? Yes.

6. (a) Was Haire negligent in apply-

ing the rays? No.

(b) Was Dr. Colohan negligent in ap-
plying or superintending? No.

7. Before the rays were applied in
April was :

(a) Dr. Colohan negligent in not diag-

nosing the sore as caused by Roent-
gen rays? No.

(b) Was Haire so negligent? No.

8. (a) Was Dr. Colohan negligent in

applying the rays in April after the

sore appeared? No.

(b) Was Haire so negligent? No.
9. To what damage, if any, is the plain-

tiff entitled ? None.

10. Is any, and what amount of such

damages attributable to acts of Dr. Colo-

han only ? Not answered.

(b) Is any, and what amount thereof

attributable to acts of Haire only?

Not answered.

—

American Medi-

cine.
'

X-Raysinl eukemia A dispatch from
Turin dated July 11 states that Dr. Boz-
zoli, director of clinical medicine at the

Turin University, has informed the Acad-

emy of Medicine that experiments he has

made have shown that the x-rays have re-

markable efficacy in some serious diseases

of the blood. He says that he has cured

by this means a supposedly incurable case

of leukemia.

—

Med. News.
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The X-Ray in Renal Surgery.

BY I. N. DANFOKTH. A. M.. M. D., CHICAGO.

It is perhaps impossible to overestimate

the value and importance of the x-ray in

the diagnosis of the surgical diseases of

the kidney, or
3

1 should rather say, the

differential diagnosis of these diseases,

for the x-ray introduces a factor of cer-

tainty in place of uncertainty; a factor of

exactness in place of inexactness; a factor

of solidity and satisfaction in place of

guess-work and doubt, and only those

of us who practiced renal surgery before

the x-ray was discovered can appreciate

this. The younger surgeon can have no

adequate conception of the darkness

which surrounded the diagnosis of renal

diseases requiring surgical interference

before the advent of the Rontgen process.

There is no superfluity of diagnostic il-

luminism yet; in fact, I Have recently

said in a paper published in another jour-

nal, that any operation on the kidney

must be regarded as to a certain extent

exploratory and diagnostic. Neverthe-

less, the Rontgen ray has the virtue of

truthfully recording what it perceives,

and then enables us to know what we are

dealing with, or to know that we do not

know, and that is infinitely better than

stumbling along on conjecture merely.

And this is particularly true in cases of

suspected renal or ureteral calculus,

which were formerly merely objects of

lucky or unlucky guess-work, according

to experience. skill or acumen of the guess-

er. Now, these elusive and sometimes pro-

vokingly self-contradictory bodies are

forced to yield their secrets to the all-pene-

trating x-ray, and the surgeon can answer

with a positive "yes'' or "no," and feel

that he is giving his patient an answer

that he can rely upon. Provided, as the

lawyers say in their ponderous documents,

not written to be understood, provided,

first, that the patient be properly pre-

pared for examination, and especially that

the gastro-intestinal tract be thoroly evac-

uated; and, provided, secondly, that the

x-ray apparatus be handled by an expert

and not by an amateur, and by an opera-

tor who docs not jump at a conclusion

from the indications of a single exposure

only. The cause of skiagraphies diagnosis

has suffered great injury at the hand of

inexperienced and over-enthusiastic disci-

ples whose zeal has outrun their judg-

ment, and whose callow conclusions have

often proved misleading and therefore ex-

asperating. It does not contribute to a

surgeon's growth in grace to be assured

that a patient has a stone in his kidney,

to have the x-ray proof triumphantly

waved before his eyes, and then to oper-

ate with only negative results. But such

results need not be if only proper care is

taken and the results are verified by re-

peated exposures, until uniform findings

ensue.



Birthmarks.

BY H. PERKINS FIT/PATRICK, M . I)., CHICAGO.

Tlie above caption is intended to cover

all the congenital disfigurements of either

vascular or pigmentary origin. The vas-

cular nevi may be arterial and red in

color, or venous and dark blue or purplish

in color. The pigmentary nevi may be of

so many different types, depending as it

does upon the structural involvements,

that it will be necessary to classify them.

The most pronounced types are the nevi

pigmentosu, tbe nevi pigmentosu piloris,

and verrucasus.

Lately I have fortunately had one or

more of these angiomas under treatment,

directly or thru others, who have kept me
posted as to results of their treatment by

my method of electrolysis.

One recent case, a very unsightly nevus

pigmentosus piloris on the chin and por-

tions of under lip, very deeply pigmented

and thickly covered with a very profuse

growth of stiff wiry hairs, I completely re-

moved in three separate treatments. I

am convinced now that it could have -been

done in less time had I not been extra

cautious from fear of scarring-. The
young lady, being the daughter of Mr.

B., one of our best policemen, and she

herself being quite comely, I took special

pains to give the best cosmetic results,

even if at the expenditure of more time

than at first intended. This growth was

elevated about one-eighth of an inch above

the surrounding skin, was very compact

and hard and deeply pigmented ; in fact,

almost black. It was circular, and while

perhaps somewhat larger, presented about

the size of an impression on the skin

made by a silver dollar. There was in

excess of 400 hairs, every follicle seem-

ingly having developed. During the first

treatment I removed the hairs by electro-

lysis, using the same method as noted in

previous articles in this Journal. The
inflammation from the destruction of the

hairs being considerable, I deferred the

actual removal of the growth for a few

days until the inflammation subsided. In

removing the growth I made numerous
insertions thru it, my intention being to

reduce it to a level with surrounding

skin. The procedure was the same as in

removing moles and all elevated growths,

as previously described in this Journal.

The ensuing crust formation came off

in about a week and I found upon exam-

ination that, the nevus had been reduced

to a level with the skin except in a few

isolated spots. There were still a few

hairs remaining, and I t>o<;U removed them

and leveled off the few raised places

—

during this third and final treatment.

Examination quite recently shows practi-

cally perfect results.

Dr. McGavran, of Kansas City, Mo.,

wrote me some time last July respecting

the treatment by electrolysis of the little

girl Edna D—, whose picture we show

herewith

:

A few days ago I received from Dr.

McGarvan another photo, also shown in

this article, which illustrates better than

words what patience, persistence and

proper electro-surgical application will do

for these nevi.

This was a difficult case to treat owing

to the youth (10 years) and consequent

restlessness and impatience of the child.

The nevi extended around the outer an-

gle of and into the nostril, as is clearly

shown in the first photo. It required

great tact and much time to cover so sen-

sitive an organ so completely, while the

lines of demarkation are clearlv outlined
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showing extent "I tin- growth, its locution

and involvements and its structural ap-

pearance can not be understood until de-

scribed. Tbe surface covered was about

Sx2 1/2 inches. It was elevated, soft,

fungus and warty. It was completely cov-

ered with large and line hairs. The color

was red and brown, and its appearance

was decidedly repulsive.

This growth was thorolv treated by

electrolysis twice, and in and around the

nostrils three times. The treatment was

similar to that described in previous case

and the results show for themselves.

Having treated nearly every type of

angioma. I have no hesitancy in asserting

that there is none but can be permanently

removed by electrolysis. The pigmentary

nevi can be quickly removed and with

perfectly cosmetic results. The vascular

angiomas require numerous and frequent

treatments, and owing to the extent of the

capillaries in these growths and the

length of treatment to remove them, the

skin will be somewhat whiter than nor-

mal, owing to the destruction of tissue

and loss of natural pigmentation through

the eradication of all dermal capillaries.

My method of treatment for these ab-

normal defects is always by electrolysis.

I find the negative pole best for needle

attachments in cases of pigmentary nevi.

For vascular angiomas a mixed treat-

ment, using, first, a positive current and

then following up with negative current is

the most rapid, but no more effectual

than the negative current alone. How-
ever, the positive pole, owing to its more

rapid decomposition of tissue, and there-

fore greater possibilities of permanently
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scarring the patient, is used only in ex-

ceptional cases where we are obliged to

sacrifice cosmetic after-effects for the sake

of securing quick results. From a finan-

cial standpoint this treatment is not

much of a success. Unfortunately, most

of those coming for treatment arc poor

—

too poor to remunerate the physician for

his labor. But there is a great satisfac-

tion to know you can do this work, and

a greater satisfaction to actually do it.

No set rule can be given as to amount
of electricity to use—ordinarily it is ad-

visable to begin with the minimum

amount (say from 1 to 2 milliamperes)

and gradually increase to point of toler-

ance. Best results in my cases have been

met with by using from 3 to 5 milliam-

peres.

It is surprising how much more elec-

tricity one patient will endure than an-

other. Therefore, owing to this idiosyn-

crasy of patients you will lose some of

them before you can have an opportunity

to demonstrate what your treatment will

do unless you bear in mind that it is

necessary to begin with a minimum cur-

rent.

Psycho-Therapy.

BY SHELDON LEAVITT, M. D.

SUGGESTION CURES.

Outside the pages of a medical journal

is seldom found so clear and concise a

statement of a medical truth as that

which follows

:

That "all diseases are amenable to re-

lief and cure''" thru suggestion will be

seriously questioned by nearly all. I take

it that Dr. Corson intended to convey the

idea that we can not set precise bounds

to the curative action of suggestion in its

various forms, without holding it to be an

infallible cure. Quinine is a cure for in-

termittent fever, and is reckoned as a spe-

cific, and yet there are many cases of the

disease which will not satisfactorily re-

spond to it. Personally. I am not dis-

posed to limit the curative action of sug-

gestion to functional derangements of the

organism, while, on the other hand, I do

not contend that it will uniformly cure

organic lesions. That it will sometimes

do so I have demonstrated.

The philosophy of all cures wrought
under the influence of Christian Science,

Divine Science. Mental Science, and all

the mind and faith cures, is absolutely ex-

plained. It has been found that these

cures depend entirely upon suggestion.

The explanation is simple and scientific.

Any man or woman of ordinary intelli-

gence and a common education can un-

derstand it. Not only so, but when prop-

erly understood and rightly applied in

practice, by what we call Specific Sug-
gestion, the management of all diseases

heretofore treated by all mental or mind-
cure methods is reduced to a positive sci-

ence, and the results are marvelous. We
assume that the law has been discovered
by which the mind can be trained to con-

trol the bodily functions in health and
disease, and that under this law, by sug-

gestion, all diseases are amenable to re-

lief and cure.

By suggestion in the treatment of dis-

ease we mean the presentation of thots to

the mind of the patient in a manner and
under conditions that will result in the

functional and organic* changes neces-

sary to restore conditions of health.

That Christian Science, Divine Sci-

ence, Mental Science, and other mental
cure methods have relieved thousands of

people nobody can deny. We should give

them credit- for all they have done, and
for what they are still doing. But Spe-

cific Suggestion is always in advance of
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all of these; it not only takes in all other

methods of cure, hut it simplifies them,

and shows that they are all under the

operation of one common, positive law.

and that all people and all diseases can

be reached and cured under this law, pro-

vided, however, that a cure he within the

bounds of possibility.

—

E. Hood Corson,

D. S. T., M. E., in Our Home Rights.

ANIMAL MAGNETISM THE CURATIVE PRIN-

CIPLE IN HOMEOPATHIC POTENCIES.

Dr. Arthur Lutze, one of the foremost

homeopaths of Germany in his day, gave

explicit moaning to Hahnemann's term of

"spiritual" as applied to the power resi-

dent in triturations and dilutions pro-

duced by one's own hands. Of course,

homeopaths in general do not ascribe the

effects of their remedies to something by

them communicated. But any physician

who cares to make a test will be con-

vinced, if he proceed fairly with his ex-

periments, that the "potencies" prepared

by himself, or by the hand of one full of

the homeopathic faith, will produce far

better results than those made by arti-

ficial means.

I do not wholly agree with Dr. Lutze

in ascribing results to "animal magne-

tism," but rather to a psychic force con-

veyed from the doctor to the patient thru

the medium of the much-handled drug.

To those who have no faith I recommend

the experiment. There is much truth in

the assumption.

Says Dr. Lutze:

"Some years ago I made the discovery,

and have verified it by repeated observa-

tions, that animal magnetism is the vivi-

fying, efficient power of our potencies.

Every one who frequents my clinics has

seen that the most violent pains often

yield to a pass of my hand, to a breath,

to a word. The zoogmagrietic power may
be transmitted to natural objects, pure

water, pulverized sugar, wood, etc. I

have the most striking proofs, showing

that a powder of sugar upon which T

had breathed, or a glass of water which I

had touched purposely, has produced the

most marvellous effects. The thing hap-

pens in this wise: the noxious constitu-

ents of the drug are removed by attenua-

tion; but the peculiar specific principle,

which constitutes, so to say, the soul of the

drug, remains, and is wonderfully ex-

cited during the shaking by the magnetic

influence, and is rendered capable of cura-

tively affecting the disordered nerves."

—

Mn n mil of Homeopathic Practice.

MIND CURE FROM THE STANDPOINT OF

THE MEDICAL PRACTITIONER.

That which follows, summarized from

the Boston Medical and Surgical Journal

of last month, is a straw showing which

way the wind is blowing, Tho Dr. Edes'

statements are rudimentary, and in some

particulars misleading, they grant a por-

tion of the truth for which in these pages

we are contending. Old medicine is loth

to admit that thot is a power capable of

correcting pathological conditions already

beyond the stage of functional disturb-

ance, and accordingly seeks to limit and

circumscribe its action. Yielding to the

common prejudice, the Doctor clips the

wings of truth when he declares that

"over infections, degenerations, slow or-

ganic processes, such as control the dura-

tion of life, the general health and vigor

of the constitution, psychic influence is

practically nil." Experience in the psy-

chic laboratories of life has taught us

otherwise.

"Robert T. Edes considers it certain

that there are many disease processes over

which the mind can have no control.

Such are pyrexia, anaemia, etc. Over
many processes of nutrition, too, it can

have little influence. Over infections, de-

generations, slow organic processes, such

as control the duration of life, the gen-

eral health and vigor of the constitution,

psychic influence is practically nil. Psy-

chic influences comes in contact with or-

ganic processes only thru the nervous sys-

tem, especially byvasomotor and secretory
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nerves, and motor and sensory ones as

well. The secretions of digestion are

largely affected by the nerves ; so are the

functions of the bowels; hence, these are

amenable to psychic influences. The
functions of the kidneys and skin may,
perhaps, be also so influenced. The inti-

mate relations between the genital func-

tions and mental and moral conditions

are well known. So with the cardiac func-

tions. In diseases that we call functional,

the psychic inlluence has its greatest field.

Still, in many forms of insanity, notably

melancholia, it can not act. In cases in

which symptoms counterfeit organic dis-

orders, the mental healer finds his field.

In neurasthenia, in which there is little

real loss of nerve power, mental influ-

ences are of use; if there is real loss of

nerve power this must be regenerated

thru other means. Hysteria is the pecu-

liar stamping ground of the mental heal-

er. As to the methods of using mental

healing, they are various. Suggestion

may be made use of without hypnotism.

The strenuous repetition of a positive as-

sertion undoubtedly produces an effect.

Many of the modern mechanical means of

treatment do much of their work by men-
tal effect, such as electricity, and various

kinds of movements. As an adjuvant to

the healing forces of nature and time,

psychical influence will always be a pre-

cious resource to the physician."

A CONSIDERATION OF MENTAL THERAPEU-

TICS AS EMPLOYED BY SPECIAL STU-

DENTS OF THE SUBJECT.

What Dr. James J. Putnam says under

this head in the Journal last referred to

is eminently sensible. I want to empha-

size what he states to be "the problem"

to be solved in the treatment of neuras-

thenics. Fear-thot in some form is at the

bottom of all these cases. Cast it out,

root and branch, from both the conscious

and the unconscious thot. and health is

restored
;
provided, always, that attention

be given to environment and general sani-

tation.

"James J. Putnam tells us that some]

sort of specialized mental influence or

education is often needed in cases of neu-
|

rasthenia, aside from the improvement ol

nutrition. Another class of cases that!

may be benefited is that in which may be

placed sufferers from morbid fears or oc-

casional outbreaks of a hysterical nature.

The problem is that of inducing in such

patients the sentiments of courage, con-

fidence, patience, and determination, and

making them familiar with the dangers

that are likely to threaten from

without and within. In the class of dis-

eases represented by morbid fears, fright

psychoses, insistent ideas, and epileptiform

or hysterical outbreaks, some of the best

work has been done. A series of gradu-

ated efforts or one strong effort, in which

the patient is supported by the physician,

may overcome a morbid fear of long

standing. Or such a fear may disappear

before a determined attempt to go over

and remember all the details of its first

occurrence when it turns out to be not so

dreadful after all. It has been found that

painful experiences work mischief just

because they are hidden from the patient's

view. The hidden experience should be

brot out into the clear light of conscious-

ness. Hypnotism may be of great use

here. It has been learned that it is er-

roneous to think that hypnotism tends to

loss of independence and weakening of

the will. In cases of traumatic hysteria

we have examples of typically painful

and insistent experiences occurring in per-

sons not of hysterical temperament. They
are peculiarly amenable to mental thera-

peutics. General and local treatment is

also indicated along with the mental

treatment. Xo attempt need be

made to draw a sharp line between physi-

cal and mental therapeutics. A kinship

exists between the influence that improves

the nutrition of the brain by increasing

the harmony and efficiency of its func-

tions, and that which reaches the same

end by improving the quality of its nutri-

ent fluids, or the mode of their distribu-

tion."



Mechanical Vibratory Stimulation.*

BY GUY B. STEARNS, M. D., NEW YORK CITY.

The most recent application of vibra-

tory stimulation in the treatment of dis-

eased conditions depends on the presence,

in the spinal cord and adjacent parts, of

centers having reflex and automatic con-

trol of the different functions of the body.

A knowledge of the position of these

centers and of their several functions is

necessary for the correct application of

this treatment. In fact, no branch of

medicine calls for a more exact knowledge

of the physiology and anatomy of the

nervous system than does the one which is

the subject of this paper.

Because of this fact I must crave in-

dulgence if in the description of the un-

derlying principles of the treatment I re-

peat much which is a part of your every-

day knowledge.

The most important function of the

spinal cord which relates to this subject

is its power to receive impulses thru the

afferent nerves and to distribute them to

nerve centers, where they originate new

impulses which pass out from the cord

along efferent nerves to muscles, organs

and other tissues, producing activities in

them. This is known as reflex action. It

is not simplv an occasional function called

into use ^to meet unusual conditions, but

one which is continuous whether we be

awake or asleep. It is the means by which

the body adjusts itself to its constantly

changing surroundings ; to the varying

degrees of atmospheric temperature. On

it the organism depends for the regulation

of assimilation; the carrying of nutritive

material to worn-out parts, and the excre-

tion of waste. Xo function of the body

*Rend before the Massachusetts Homeopathic
Medical Society.

escapes its control, and the lines of com-

munication between the different work-

ing parts are always busy.

In the spinal cord are the centers which

control directly or through the sympa-

thetic nerves every function having to do

with the health of the body.

In order to appreciate the method by

which afferent impulses are sent to these

different centers, an understanding of the

mechanism and distribution of the pos-

terior nerve root terminals is essential.

Every nerve fiber as it enters the cord

through the posterior root divides into

two branches. One of these passes up-

ward and the other one downward. The

lower root is usually short, but the upper

one is much longer, in some cases ex-

tending nearly the whole length of the

cord. At intervals these two branches

give off secondary branches called col-

laterals, which pas? forward, breaking up

into a terminal branch of filaments like

the root of a plant, which meet and min-

gle with similar sets of branching fibrils

connected with the motor nerve cells.

Passing off from these cells into the an-

terior roots are their axis cylinder proc-

esses, which emerge from the cord in bun-

dles, making up the anterior nerve roots.

Before entering the intervertebral fora-

mina, the anterior root joins the posterior,

and they emerge from the spinal canal

as one nerve trunk containing mixed

fibers. The axis cylinder processes from

the motor cells continue as individual

fillers until they are distributed to the dif-

ferent structures whose functions they

are to influence. Some pass to voluntary

muscle fibers ending in a muscle nucleus

or end plate, while others enter the lateral
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chain of sympathetic ganglia and pass

from thence to collateral ganglia, heing

finally distributed to the viscera.

Going back once more to the posterior

nerve root we find the following distribu-

tion of its fibers. It first divides into two

sets, a lateral and a central set; the lateral

docs not enter the gray matter of the

cord at all but passes directly into one

of the marginal columns, where its fibers

divide and the branches pass up and down

as already described. The; central set

passes into the post horn of the gray com-

missure opposite its tip, coming into con-

tact with its cells. A portion of them go

to a group of cells near the posterior com-

missure, sending a few thru the commis-

sure to corresponding cells on the other

side. The remainder pass forward thru

the median gray to cells in the anterior

horn.

Bearing in mind this wide distribution

of the fibers making up the posterior root,

and the fact that each fiber gives off col-

laterals, bringing them into relation with

the intrinsic cells of the gray matter at

the different levels of the cord, it is not

difficult to undertsand how an impulse

can pass up thru any centripetal nerve

and set up a reflex action in any part of

the body, involving either a single organ

or muscle or any number of structures.

So long as conditions are normal these

reflex actions have a distinct purpose for

the automatic control of the various func-

tions of the body both in the intensity

of their action and in their relation to

each other. In disease, however, they may

become very erratic, setting up abnormal

activities in distant partswhich in turn re-

act and send back impulses to the cord

that are reflected to the original point of

irritation. These may act and react on

each other indefinitely until the abnormal

circle of activity is broken by some out-

side influence.

The spinal nerves, as we have seen, con-l

tain both afferent and efferent fibers.

After leaving the intervertebral foramina,

each divides into three branches. One of

these, the dorsal, supplies the muscles,

skin and other tissues of the back; the

second or ventral in a similar manner
supplies the tissues of the anterior part of

the body and the extremities; the third,

which most concerns us, is known as the

visceral branch or ramus commiiriicans.

In this the libers are destined to make up

that portion of the nervous system known

as the sympathetic.

The fibers composing the sympathetic

nervous system are of two kinds, gray and

white, of which the white originate in

cells within the cord and carry efferent

impulses; while the gray transmit im-

pulses to the cord from the organs and

tissues which they supply. Part of the

fibers making up the ramus communicans

go directly to the lateral ganglia from

which branches are passed along to the

collateral ganglia that in turn send them

into the organs, where they terminate

either in distributing fibers or in terminal

ganglia. The remaining filaments go to

make up the splanchnics without entering

the lateral chain at all and terminate in

the collateral ganglia.

It will ilius be seen that the sympa-

thetic system originates in the central

nervous system and is an integral part of

it, and its fibers transmit impulses both to

and from the cord exactly as do the spinal

nerves.

All nerves, whether cerebro-spinal or

sympathetic, carry impulses in both di-

rections, and the resulting action depends

not on the nerve but on the end organ ; if

it ends in a muscle, contraction occurs; if

in a secreting cell of a gland, secretion

results: if in the aboreseent terminals ad-

jacent to a motor cell, reflex activity of

some sort.
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Reviewing the different parts of the

sympathetic system, it admits of the fol-

lowing classification; from the cranium

there extends to the pelvis a double chain

of ganglia located on each side of and in

front of the vertebra; these are

known as the vertebral or lat-

eral ganglia. They are connect-

ed with each other by communicating

fibers called the internodal branch, and

with the cord by that division of the

spinal nerve described as the visceral

branch. They correspond very nearly in

number to the vertebra, except in the

cervical region.where there are Inn three;

the superior, the middle and the inferior.

In the thoracic region there are usually

twelve, in the lumbar region four, and in

the sacral region four or live: the two

chains finally uniting in a single bundle

of libers in front of the coccyx, known as

the ganglion iinpar.

In front of the vertebral column is an-

other more or less complete chain, known

as the prevertebral ganglia, made np of

the cardiac, the solar, and the hypogastric

plexuses; situated respectively in the

thorax, the abdomen, and the pelvis, and

composed of fibers given off from the lat-

eral ganglia and from the visceral branch

of the spinal nerves.

A third set of ganglia, consisting of

minute ganglionic structures, is M-attered

thruout the different organs and tissues,

and is known as the terminal ganglia.

These ganglia receive fibers from the

great plexuses, from the lateral ganglia,

and from the central nervous system.

The ultimate branches of distribution

derived from the lateral ganglia, the pre-

vertebral plexuses, and the terminal

ganglia supply the muscles of the vascu-

lar system, the muscles of the viscera,

and the secretins glands of the different

Organs. Their distribution indicates their

function, for they luive absolute auto-

matic control over the structures in which

they terminate, and their action is either

stimulative or inhibitory. Thus to the

heart pass libers known as cardio acceler-

ators and others known as cardio inhibi-

tors; to the blood vessels pass libers which

produce contraction of their muscular

walls, known as the vasomotor nerves, and

others which cause the vessels to dilate,

known as vasodilators ; to the involuntary

muscles of the hollow viscera, as the intes-

tines, the uterus, bladder, and so forth,

pass filers which carry impulses causing

them to contract and others which cause

them to relax. On these two sets of fibers

depends the peristaltic movements of the

intestines, stomach, and esophagus.

There api>ears likewise to be a double

nerve supply to the glandular system, hav-

ing to do with the increase and decrease

of secretion.

In addition to the vasomotor, viscero-

motor, and secretory functions, the sym-

pathetic system appears to have control

over nutrition, certain fibers seeming to

cause increased metabolism and breaking

down of tissue, followed by exhaustion

;

while others conserve tissue destruction

and increase the growth of the cells.

Glancing in retrospect over this gen-

eral description of the nervous system, we

find direct communication between the

sympathetic ganglia and central nervous

system by means of the rami oommuni-

cantes ; we find an intimate relation be-

tween the different ganglia thru their

connecting fibers ; we find in the cord an

elaborate arrangement whereby thru

collaterals, impulses can be distributed to

different centers in the cord, and from

thence reflected to different parts of the

body, thus bringing into close relation

every structure and every tissue. From

these facts we may deduct the following
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postulates and experience has proven them

to be facts: first, an irritant in any organ

or tissue may affect reflexly any or all

parts of the body; secondly, that such irri-

tation may travel in either direction and

may originate either in the sympathetic

or in the central nervous system and be

reflected into the other system. A fa-

miliar example of reflected irritation is

the many nervous symptoms, headache,

and so forth, resulting from displacements

of the uterus, morbid impulses radiating

through the whole chain of sympathetic

ganglia, finally manifesting themselves in

these distressing symptoms, while the per-

son suffering may not suspect the source

of the trouble.

Since the primary cause may be far re-

moved from the point where the distress-

ing symptoms occur, we can not be too

searching in our examination and in-

quiries if we wish to treat directly and

successfully.

An irritation to any of the viscera

whether due to mechanical causes, bac-

terial invasion, or chemical agents at once

starts impulses along the sympathetic

nerves and these are reflected to the

proper centers for sending more blood to

the irritated part. Inflammation is the

result and a battle royal takes place be-

tween the leucocytes and the invading sub-

stance; ending, if the vital resistance of

the body be strong enough, in a victory

for the defenders, but at the cost of many
soldiers and much material of war.

The excretory organs, receiving mes-

sages from the field of battle in the same

manner, respond with greater activity and

soon clear away the debris. Nature is

proverbially lavish in responding to calls

of any kind, and when replying to the

calls of a diseased organ there is almost

always an overflow of activity : this mani-

fests itself usually in structures supplied

by nerves originating near the point of

reception of the morbid impulse.

[f disease affects the viscera, the over!

How of activity or impulse passes to the

nearest center in the spine, is reflected

to motor cells in the anterior horn, from

thence thru the nearest posterior division

of the spinal nerve to the contiguous mus-

cles of the spine controlled by these nerves

and produces in them contraction and

congestion.

It is one of the laws of physiology that

the contraction of a voluntary muscle in-

duced by reflex irritability is maintained

for some time, even after the irritation

has been removed. This abnormal con-

traction produces pressure on the nerve

filaments terminating in the muscles, act-

ing as an irritant to them. They respond

in the only way possible and send back

an impulse to their centers which is re-

flected to the organ originally affected.

An activity having once occurred, its'

repetition becomes easy, the tendency be-

ing always toward its automatic continu-

ance. If we may use the comparison, a

groove has been worn in a certain portion

of the nervous mechanism leading from an

organ to a center, thence to another struc-

ture, back thru another center to the

first tissue affected ; and over this path-

way is constantly flowing a stream of

nervous energy that continually acts and

reacts upon the structure which it influ-

ences, a constant round of nerve activity

that has been aptly termed a vicious cir-

cle.

Abundant experience has proven that if

sufficient pressure be applied over the con-

tracted muscles to cause them to relax,

the abnormal impulses will be inhibited,

and all the involved tissues will resume

their normal functions. In fact, certain

phenomena relating to this phase of the

nervous system have led me to believe that

in many cases of reflex nerve irritability,
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where a vicious circle has been established,

pressure anywhere in the circle sufficient

to inhibit for a time the continuance of

the nerve vibrations will bring about per-

manent curative results. But since the

spinal muscles are so easily accessible, they

offer the most convenient point at which

phibitory pressure can be applied.

As an irritation from a diseased organ

is usually reflected to the spinal muscles

having t he nearest adjacent centers in the

cord, it would follow that disease of any

organ would produce contraction in

definite areas; and, conversely, if the

muscles of any region be contracted they

would indicate pretty accurately the in-

ternal organ affected. A study of the

vasomotor distribution to the different or-

gans and structures will give the necessa-

ry data for determining the regions of

the spine corresponding to the various in-

ternal organs.

The spinal vasomotor nerve cells are

scattered thru the anterior horns, mostly

between the second dorsal and second lum-

bar vertebra. The upper extremities, the

lungs, the bronchi and the head are sup-

plied by that portion of the cord above

the sixth dorsal vertebra. The abdominal

organs derive their vasomotor supply

from between the fourth and twelfth dor-

sal, those fibers going to the right side

innervating the liver and a portion of the

digestive organs, while from the left are

supplied the stomach, spleen and re-*

mainder of the digestive organs.

The blood supply to the kidneys is

controlled by cells in the region of the

tenth, eleventh and twelfth dorsal seg-

ments. The pelvic organs have their

spinal vasomotor control thruout the

lumbar region, a point of especial im-

portance being at the junction of the

fifth lumbar vertebra with the sacrum.

Besides these, there are several special

centers of control.

Notably : Between the eighth and

ninth dorsal vertebra is a center influenc-

ing the cervix uteri. The pylorus has its

center between the fourth and fifth. At

the sixth is a center for the kidneys. Be-

tween the first and second lumbar verte-

bra is a center for the body of the uterus.

Although an irritation to an organ is

usually reflected over the shortest route,

and causes contraction of the nearest re-

lated spinal muscles.it does not invariably

follow, for the irritation may be reflected

anywhere. Where a disease has lasted a

long time the continued contraction re-

sults in exhaustion and finally in atrophy.

The posterior spinal processes in such a

case appear very prominent, the muscles

having shrunk away from them. This

usually corresponds to a sclerosed or

atonic condition of some of the internal

organs or a general lack of systemic tone

with anemia.

An irritation does not necessarily

originate in a visceral organ, but may
come from the spinal region and be re-

flected to the internal organs. The spinal

muscles are not. only especially suscepti-

ble to reflex irritation. but to direct stimu-

lation as well, contractions occurring as a

result of drafts, hlows. etc. The rea-

son for this is because of their peculiar

duties. Every voluntary muscle is con-

stantly on the alert to maintain equilib-

rium whenever an individual assumes the

upright position. This is one of the

automatic reflex functions of the whole

voluntary motor system. The muscles

of the extremities, however, are much

more constantly obeying the will in mak-

ing specific and definite efforts than are

the spinal muscles, while the latter have

fully as much as the automatic work to

perform. By an effort of the will, reflex

action occurring in the voluntary muscles

can be repressed and in many cases abol-

ished.
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As an example of this is the patella re-

ilex, which can not be obtained if the pa-

tient strongly opposes it. Permanent con-

tractions of the muscles of the extremities

do not occur as a result either of reflex

or direct stimulation, because they are

constantly responding to a higher force,

the will. The spinal muscles, however,

since they are called on for very little

voluntary effort, but are constantly

thrown under the influence of the auto-

matic sphere, respond readily to any out-

side or reflex stimulation.

The muscles are not the only structures

which are affected rqflexly, and are factors

in producing or perpetuating morbid con-

ditions. The intervetebral ligaments may
become contracted thru irritation and im-

pinge on the nerves emerging from be-

tween their corresponding vertebra. Or,

what is oftener the case, the ligaments

may become relaxed, allowing the ver-

tebra to become separated, setting up an

irritation in the nerve roots emerging at

that point.

Such points of separation are oftenest

found at the second dorsal interspace, be-'

Lween the last dorsal and first lumbar

ertebra, and between the last lumbar

vertebra and the sacrum. Whenever such

a condition is present, pressure on either

side of the spine at that point will cause

pain. So commonly are they present at

the points mentioned, the osteopaths have

designated them as weak points of the

spine. The space between the sacrum

and last lumbar segment is very important

in relation to diseases affecting the blad-

der, the prostate or any part of the

generative organs. The articulation is

such that any deviation from the normal

relation of these bones will almost invaria-

bly produce enough tension on the bundle

of nerve fibers passing thru the spinal

canal at this point to start abnormal im-

pulses thru them. A very common result

of such an irritation is the inability to

retain the urine long at a time, and inJ

hibitory pressure at the sides of the gad
will usually entirely relieve the condi-

tion after a very few applications. The

n suits are very gratifying to those who

are obliged to relieve their Madder several

times at night.

Separation below the twelfth dorsal is

apt to be associated with irritation of the

kidneys, as well as of the structures in

the lower abdomen and pelvis. Numb-
ness of the hands occurs with separation

at the second dorsal interspace. When the

condition is found at other points, vaso-

motor and functional disturbances will

occur in the organs and tissues having

spinal centers in contiguous regions of tha

cord.

Very often, in disease of the pelvic orn

gans, the line of junction between the sa-

crum and the innominate bones will be

found very tender. When such is the

case a careful examination of the hip

bones and a comparison of their relations

to each other and to the sacrum will often

show one to be slipped slightly out of

place, usually up. causing a tension on the

sacroiliac-ligaments.

By first applying vibration with enough

pressure to thoroly relax the ligaments

and muscles, and then manipulating the

bones back into position, the whole line

of reflex symptoms disappear.

I must give the osteopaths credit for

this point, for when I was first told that

one of the pelvic bones could slip on the

sacrum I was decidedly skeptical. But

when I studied the articulated skeleton I

was obliged to admit, not only the possi-

bility, but the great likelihood of such an

accident occurring in those of relaxed

fiber, from any unusual jolting or even

from being on the feet a great deal. The

use of the vibrator first has a great ad-

vantage over simple manual replacement.
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for by first relaxing all the Ligaments re-

duction is more easily accomplished.

In tin 1 ribs we occasionally have anotbcr

source of irritation.

During violent respiratory efforts, as

in sneezing or coughing, or from sudden

twists or movements of the body, there

may result a slight displacement of one

of the ribs. . This can be detected by slid-

ing the examining hand down the back,

over the angles of the ribs, and the one

affected will be found more prominent

than the others. If this occurs at the

fourth ribs, nutritional changes take place

in the muscles of the upper extremities,

notably the deltoid, causing pain or even

inflammation. Conversely, whenever in-

flammation occurs in the shoulder mus-

cles a sensitive spot will be found at the

angle of the fourth rib, just beneath the

edge of the scapula. And in the majority

of cases vibration applied at this point

will relieve it, whether it be the result of

a displaced rib or not. This point and the

vasomotor area for the upper extremities

are important ones in connection with pro-

fessional neuroses.

Norstrom has called attention to the

fact that myositic deposits occur in the

muscles of the forearm in this disease,

and that often by massaging them away

the condition is cured. 1 have observed

these deposits, not only in the muscles of

the forearm, but even more character-

istically in the infra spinatus and the

latismus dorsi, near their insertion into

the humerus.

Treatment over the vasomotor area of

the affected arm will give much relief, but

it is also essential that the absorption of

these deposits be hastened. This can be

accomplished by means of massage, but

the process is tedious and lahorious.

It is much more quickly accomplished

by means of vibration applied directly to

the infiltrated areas. Each area of infil-

tration should he carefully sought out and

thoroly softened.

A displacement of the sixth or seventh

ribs on the left side is always accompanied

by some disturbance in the stomach, mani-

festing itself by acidity and flatulence.

Indigestion originating in the stomach

sends a reflex irritation to the back,

which is felt at the angles of the ribs

hetween the third and the seventh, on the

left side. If a rib he displaced the quick-

est and easiest way to correct it is to

place the patient face down on a table and

elevate the arm of the affected side very

strongly, so as to put the pectoral muscles

on the stretch. At the same time place

the vibrator on the angle of the offending

rib, giving hard pressure, and the bone

will be jarred into place. The same treat-

ment is valuable in indigestion without

any displacement of the ribs, applying

the pressure successively at the angles of

all the ribs in this region.

By directing the patient to drink a

quantity of warm water and then inhibit-

ing the center controlling the pylorus that

structure will relax and allow the con-

tents of the stomach to pass thru into the

small intestines. Such a procedure is

just as effective in the treatment of gas-

tric catarrh as the ordinary method of

lavage, and decidedly less disagreeable to

the patient. Since water is so rapidly ab-

sorbed from the intestines, the volume

of the blood can very quickly be increased,

making this a valuable adjuvant in renal

insufficiency.

The technic is simple, the patient ly-

ing on the right side with the feet drawn

up, while hard pressure is applied with

the vibrator at the left of the spine, be-

tween the fourth and fifth dorsal vertebra,

the operator pressing firmly with his hand

over the epigastrium.

In orificial work vibration accomplishes

much, for by means of it the sphincter
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ani can be painlessly and quickly relaxed,

with none of the dangers or bad after-

effects following rapid divulsion under

ether. For this purpose a round rubber

terminal, about four inches long and a

half-inch in diameter is attached to the

vibrator arm, and after being well lu-

bricated is introduced through the sphinc-

ter while the machine is running. This

treatment is one of the most gratifying

in hemorrhoids, the pain ceasing imme-

diately, while the swollen vessels seem to

fairly melt away under its action.

Through the anus, also, the prostate

gland can be reached, and it has proven

useful in the treatment of enlargement of

that structure.

The foregoing covers the rudimentary

framework on which is built the theory

of vibratory treatment. The finding of

contracted muscles, of variations from the

normal tone in other tissues and of de-

viations in the bony framework is not

difficult. The attainment of skill in this

direction only requires practice, and

when once attained is as definite and ex-

act as any method of physical examina-

tion and diagnosis at our command.

The reason why vibration is the most

efficient method of mechanical treatment

is because of its peculiar effect on living

matter. It approaches more nearly the

natural bioplasmic movements of the

tissues than any other form of stimula-

tion.

When applied moderately and for a

short time it stimulates the cells, in-

creasing growth and activity. If pro-

longed it causes depression and exhaus-

tion of the cells, and finally if continued

long enough disintegration and death. If

given with hard pressure it inhibits ac-

tivity in the tissues submitted to it.

Therefore the method of application de-

pends on the result desired.

Where there is lack of tone or deficiency

of activity in any organ, gentle vibration

for a short time, applied either directly

to that organ or anywhere along the nerv-

ous mechanism controlling it, will stim-

ulate it to greater activity. When the op-

posite condition is present, and there is

abnormal activity, it can he inhibited by

longer application, combined with hard

pressure.

So far as I have been able to observe,

the rapidity of the vibrations is of less

importance than the amplitude of the

stroke and the degree of pressure. It

should be rapid enough so the patient

can not distinguish the individual strokes,

but not so rapid as to cause friction on

the tissues.

Before commencing the treatment of

any case, the condition of the excretory

functions should be inquired into, and

often the first treatment should be di-

rected entirely to the liver and kidneys.

This can be made a general rule in

conditions at all acute, for in those cases

the blood is already overcharged with

the products of retrograde tissue changes,

and if any more be set free before the

liver and kidneys are able to take care of

them more harm than good will result.

It is very important to bear this in mind

in treating cases recovering from acute

inflammatory rheumatism. Myositic de-

posits are found scattered thruout the

whole muscular system, as well as con-

traction of the spinal muscles, and if

these deposits be treated and broken down

at once, needless suffering will result and

possibly a relapse.

In diseases associated with glandular

engorgement the proximal nodes should

be treated in order that they may free

themselves and assist in bringing about

reso'-.tion in the diseased tissues.
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This applies particularly lu catarrhal

conditions of the nose, throat and ears,

and to infections of the urethra. In the

former cases the glands in the neck

should be stimulated, and in the last

those situated in the groins.

One caution should be observed in

using vibratory treatment, and that is not

to treat too long, as there is danger of

over-stimulation. A careful diagnosis

should first be made of the condition pres-

ent, and the treatment directed as speci-

fically as possible.

All stimulation to the parts not requir-

ing it draws just so much lrom the parts

where the effects are desired. Ten to

fifteen seconds are sufficient at any point

for stimulation, and one to three minutes

for inhibition. Longer is harmful or in-

efficient.

While patients are being treated they

should be placed in a position admitting

of absolute muscular relaxation. Other-

wise the effects of the treatment can not

be properly isolated. The prone position

best admits of this, the patient lying on

the treatment table flat on the abdomen,

with the hands hanging loosely over the

sides. The table should he long enough

so the feet do not project beyond the end,

otherwise the lumbar muscles will be put

on the stretch, thus obscuring conditions

in that region, or misleading the operator

as to their true condition. The head

should be supported by a small pillow,

and turned so as to rest on one or the

other cheek, instead of on the forehead,

this position allowing of the most com-

plete relaxation of the muscles of the

dorsal and cervical region.

This same position is the best for mak-

ing examinations for determining the

tone and condition of the tissues, for

finding sensitive spots, and for discover-

ing deviations of the bones.

In making a survey of the body for the

purpose of determining if there are any

deviations from the normal curves of

the spine, and for examining the contour

and development of the thorax, and for

observing other general points, the pa-

tient first having removed the clothing to

the waist, should be seated on the table,

with the feet hanging unsupported over

the side and the hands hanging loosely

in front.

This position brings out, better than

any other, general abnormalities of the

spine and thorax.

There are certain essential points in a

machine for giving vibration. It should

have flexibility of the moving parts, so it

can be readily brought to any part of the

patient's body, with rigidity enough so the

vibrations are not transmitted into the

hands of the operator. The part giving

the vibration should have a lateral move-

ment rather than a rotary or up and

down. I have found the most efficient

one to be one with the vibrator attached

directly to the motor which runs it, the

whole thing swinging on a many jointed

arm. The flexible shaftsare prone to break

at critical moments and the handle of the

vibrator receives too much of the move-

ment. The stroke is apt to be uneven,

thus breaking up the continuity of the

impulse.

The cases I report are taken from the

records of the department of physical

therapeutics at Flower Hospital.

Case I—German, sixty-five years of age,

Came to the clinic January 19, 1904.

About six weeks before, during a very

cold night, slept with his head near an

open window. Next morning suffered ex-

cruciating pain over left side of head and

face. This ceased after a day or two,

but from that time until coming to the

clinic could not open the left eye. Ex-

amination showed the following condi-
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tion: The lids of the left eye were swol-

len and he could not open them without

the aid of Ins lingers. On opening the

lids the parts beneath were swollen and

injected, the blood vessels standing out

very prominently.

The cornea was very hazy. The pupil

was dilated and did not respond to light.

There was complete paralysis of the mus-

cles supplied by the third nerve, the ex-

ternal rectus alone acting, rolling the eye-

ball out in extreme abduction.

Vibration was applied at the second

dorsal interspace, on the left side, and

over the cervical sympathetica of the

same side.

Very gentle vibration was applied over

the eye.

Improvement commenced with the first

treatment, there being a marked decrease

in the swelling and injection. After

twelve treatments he was entirely cured

and said he could see better than for two

or three years. The improvement in the

paralysis commenced at about the third

treatment. As the haziness of the cornea

cleared up I discovered he had a com-

mencing cataract.

Case II—Young man aged twenty-

two. Has had catarrh for many years.

During last four years has been very

deaf, so much so can hear only when

shouted to. Has constant noises in the

ears. Constant post-nasal dropping. Dur-

ing last four years has treated at the

different ear clinics, but has constantly

grown worse. Very despondent on ac-

count of his deficiency, and often talks

of suicide.

There was marked retraction of the

drums and he could hear the watch at

a distance of four inches for the right

ear and five for the left.

Treatment was given at the seventh

cervical vertebra, both sides, and over the

upper and middle cervical ganglia. The
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glands and deep structures of the neck

were also stimulated.

He has been under treatment six weeks

and reports as follows:

Almost entire cessation of the subjec-

tive sounds in the ears; entire relief from

the post-nasal dropping, and great im-

provement in hearing. By the watch

test lie can hear nearly double the dis-

tance he could before commencing the

treatments.

I have just commenced treating two

other cases for the same condition ; one

a young lad about six years old. who is

even now showing improvement, after

only three treatments; and the other a

man over forty, who has been deaf for

twenty years.

This is not the first time vibration

has been applied to the sympathetics in

eye and ear conditions, for a few years

ago an English physician reported some

cases treated in this way.

The object of the treatment in both the

cases I have mentioned was to increase

the blood supply to the parts affected, and

what was fully as important, facilitate

drainage by improving the condition of

the proximal glands.

Case III—Carpenter, aged sixty-five.

Diagnosis, multiple neuritis of rheumatic

origin. Duration of disease, nine months.

Cause, exposure.

Left arm helpless, risht one practically

so, there being only slight use of the

shoulder and upper-arm muscles of that

side. Had been treated by means of

electricity for several months, with very

little improvement. On examining the

back I found a drooping of all the ribs,

with marked inelasticity of the thorax,

and a slight backward displacement of

the fifth rib on the left side. There was

marked tenderness at the ansle-: of the

ribs on both sides, from the third to the

seventh.
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Treatment has been applied almost en-

tirely at the angles of the ribs in the

region mentioned, working the displaeed

one back into position, and elevating all

the others. There has been a steady

though slow improvement from the start,

the shoulder muscles being the first to

respond. Has been given thirty treat-

ments to date.

Case IV—This case is one of progres-

sive muscular atrophy. The patient, a

man of about forty, was for many years

a motorman on the street cars. About

six years ago was severely chilled, being

nearly frozen. Since then there has been

a gradual wasting of the muscles of the

upper extremities, first appearing in the

abductors of the thumbs. Xow has no

use of the arms or shoulders, the arms

hanging as though they were useless ap-

pendages, attached by wires. The hands

were swollen and blue.

Examination showed, in addition to the

wasting of all of the muscles of the arms

and shoulders, a marked separation be-

tween the fifth and sixth cervical ver-

tebra. The knee jerks could not be ob-

tained, tests with the galvanic current

showed degeneration in the gray nucleus

of the cord. His face was dull, and coun-

tenance heavy and apathetic. He com-

plained of fullness and noises in the head.

Gentle stimulation was applied from

the second to the tenth dorsal vertebra,

close to the spine, so as to affect the vaso-

motor supply to the extremities, thus in-

creasing the nutrition to the wasted mus-

cles and to the cord. Special light stimu-

lation was applied to the point between

the fifth and sixth cervical vertebra,

where the separation occurred, together

with stretching ami manipulation of the

relaxed ligaments. The treatment to the

neck relieved at once the fullness of the

head and the subjective noises, and

changed his whole expression to one of

ho])efulness. He is steadily gaining con-

trol of his muscles, those about the shoul-

der having increased appreciably in size.

Previous to coming under this treatment

he had been treated with electricity, but

had steadily failed.

I have treated three cases of paralysis

agitans by this method, with some im-

provement in each case. In all cases of

this disease that 1 have examined, there

has been extensive contraction of the

spinal muscles, including the quadratus

lumborum and the latissimus dorsi, and

the improvement seemed to be in exact

proportion to the relaxation I could pro-

duce in these muscles.

I have also used this treatment very

successfully in breaking up adhesions in

stiffened and anchylosed joints. The ad-

hesions should be stretched while the vi-

brator is applied, as by this method they

yield more readily.

Cases and specific suggestions could be

multiplied indefinitely, but enough have

been presented to illustrate the underly-

ing principles, and those having been

grasped, their application becomes a proc-

ess of- reasoning for each individual case.

—The New England Medical Gazette.



Electro Therapy.
A Course of Twenty-four Lessons under the auspices of the Chicago College of X-Ray and

Electro-Therapeutics.

LESSON 14—X-KAYS.

Twenty-five years ago Sir William

Crookes was experimenting with the

newly-discovered radiant condition of

matter. Up to that time three forms of

matter were known, namely : Solids, in

which the particles retain their relative

position
;

liquids, in which the particles

move easily among themselves, but re-

tain distinct cohesive properties; and

gases, in which the increased rapidity of

motion of the particles has exchanged the

cohesion for repulsion, so that the parti-

cles of the gas always fill a confined

space, no matter how large it may be.

Crookes discovered that when a vacuum

had reached a certain point the character

of the inclosed gas was distinctly altered,

the particles present being so few in num-

ber that when one was electrically re-

pelled from the kathode it passed clear

across the vacuum without striking any

other particles on the way, and landed

upon the opposite wall of the tube. The

particles shooting across in this way form

the kathode stream. A tube whose

vacuum is such that a kathode stream is

possible in it is called a Crookes tubes.

Up to the present a Crookes tube forms

the only available source of x-rays.

A great deal of experimental work was

done upon kathode rays by Crookes.

Lenard, Roentgen and others. It was

found that kathode rays travel in

straight lines, that parallel streams repel

each other like electrically-charged parti-

cles, that the steam is capable of doing

work, such as turning a mill, that the side

of the tube the rays strike against be-

comes hot, and when the rays are brot

to a focus upon one point the glass may

be melted and driven outward against the

pressure of the air by the impact of the

By. T. Pboctor Hall, Ph.D.

kathode particles. The stream flies from

the kathode at right angles to its surface.

When the kathode is dished the stream

comes to a focus at a little distance from

the kathode. When the kathode is con-

vex the stream is scattered. Most x-ray

tubes have the kathode dished to such an

extent as to bring the stream to a focus

as it strikes a platinum disc in the cen-

ter of the bulb. From this platinum disc

the stream is reflected almost evenly in

all directions, and the reflected and scat-

tered stream strikes the wall of the tube,

causing fluorescence over that half of the

bulb.

Wherever the kathode stream strikes

against the wall of the tube with suffi-

cient force, x-rays are produced. X-rays

are probably produced when any solid

body is struck by the kathode stream. In

the ordinary tube it is still uncertain

whether the majority of x-rays have

origin from the platinum disc in the cen-

ter of the tube or whether they are pro-

duced at the surface of the tube, where

the reflected stream strikes the glass. The

rays behave, so far as direction is con-

cerned, as if they came from the cen-

ter of the tube, and for radiographic pur-

poses it is most convenient to consider

the center as the point of origin, bear-

ing in mind at the same time that irregu-

lar small kathode streams cause some

x-rays to start from different points at

the surface of the tube.

X-rays radiate from the tube in

straight lines. They are invisible; they

do not cause fluorescence in ordinary

glass
;
they can not be deflected from their

course by a magnet (differing in this re-

spect from kathode rays), nor, indeed,
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by anything, but they are irregularly re-

flect* d or dispersed by all bodies.

X-rays differ from each other in their

capacity to penetrate dense bodies. This

property of penetration is of the great-

est importance. The rays from a tube

whose vacuum is low have very little

penetration; those from a tube of high

vacuum have a high degree of penetra-

tion. Some x-rays are scarcely able to

penetrate the skin, others pass thru the

human body with ease.

The penetration of a ray may be

measured by a comparison of the rela-

tive thickness of two metals of different

density, which are required to give equal

illumination. Roentgen employed for

this purpose a platinum plate pierced

with holes containing aluminum plates.

The author has recently completed a

penetrometer, whose essential feature is

two movable metallic plates, increasing

in thickness from end to end, which,

upon being adjusted to give equal illumi-

nation over a small opening, gives upon

a scale a number representing the pene-

tration of the rays. The working scale

runs from one to ten. Zero of the scale

would indicate rays whose penetration is

alike for all metals (a kind of rays which

has not been found). Number ten on the

scale indicates a ray which passes thru

metallic tin ten times as easily as thru

lead.

Nearly all of the penetrometers upon

the market measure not the penetration,

but a mixture of the penetration and the

intensity of the ray, and are consequently

worthless. It is possible, in most cases,

to estimate the penetration of the rays

by viewing the bones of the hand or arm.

If these are dark, with clear-cut outlines,

and the soft parts moderately light, the

penetration is moderately low. Tf the

bones are light, or if they are dim with

indefinite outlines, the penetration is

higher. But the most experienced ob-

servers are not infrequently mistaken in

their estimate of the penetration of rays

when they depend upon this method.

Penetration of the rays is increased by

any method which increases the im-

pulsiveness of the electrical discharge

thru the tube. A moderately high elec-

tromotive force and a series of small

spark gaps in the electric circuit is, there-

fore, advisable; but it is quite unneces-

sary for ordinary purposes to use an

electromotive force more than sufficient

to give an 8- or 10-inch spark thru air.

A tube whose vacuum is so high that a

current can not be produced in it by an

8-inch coil is too high for any practical

use. The older Iiuhmkorff coils were

made to give an exceeding small sec-

ondary current, and it was necessary to

use a large coil with high electromotive

force in order to secure a current heavy

enough for x-ray work. Coils are now
built to deliver any required quantity of

current and a high electromotive force is

unnecessary. The intensity of the x-rays

depends upon a number of factors, some

of which are imperfectly understood. Of

these the quantity or intensity of the cur-

rent is most important, and is almost the

only one which is under the control of

the operator.

The rays from a focus tube scatter as

they go and follow the law of all radiat-

ing forces, namely, that their intensity

decreases in proportion to the square of

the distance from the center of the tube.

In viewing the rays with a fluoroscope the

diminution in the intensity of the rays

seems to be porportionate to the distance,

because our perception of illumination is

proportional to the square root to the in-

tensity; but for radiographic work it is

important to bear in mind the law of the

inverse square.



Pathological Changes in Tissue Under the Influence
of the X=Ray.*

BY WILLIAM S. NEWC01

The subject of the pathological change

in tissue under the influence of the x-ray

is one of considerable latitude, and in this

article it will be covered only in a general

way, as detail must be avoided on account

of time. In dealing with this subject in

another paper, it was considered under

two heads : first, the change observed in

normal tissue; second, in abnormal tissue;

and the conclusions reached at that time

seem to still hold good. That no single

form of degeneration alone is characteris-

tic to the x-ray, and the form of degenera-

tion observed depends entirely upon the

tissue exposed and the method of x-ray

application. Here may be seen the scope

of this study and the cause of the great

difference of opinion that exists among
various authors. In some ways the

effects of the x-ray might be compared to

fever, as for instance in a case of high

fever the first degeneration that usually

takes place is a hylogranular, then, if the

temperature continues, a fatty change fol-

lows. The recovery here depends upon the

amount of damage done before the fever

subsides. In another case, where the

fever is continued for a long time with

remission and intermission, we have the

more chronic forms of degeneration, such

as the amyloid change, etc. The x-ray is

capable of the same latitude. Those who

have watched an x-ray tube in operation

and noticed how the vacuum will change

from time to time will wonder how any

constant result can be obtained, but the

operator after a little practice will be able

to judge to a great extent about how much
energy a certain lamp is capable of giving

under certain circumstances.

* Read before the American Roentgen Ray Society.

Philadelphia, December. 1903.
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Then again, with this wide variance of

x-ray energy, we have a still more import-

ant irregularity to consider, and that is

the tolerance of the x-ray by certain indi-

viduals always being on guard for that

person who has a frightful susceptibilty

to unpleasant effects. And what seems

still more extraordinary is the fact that

a person will tolerate a certain amount of

x-ray from one apparatus, while appar-

ently the same amount from another will

cause trouble. No doubt this is due to

our imperfect methods of measuring the

amount of x-ray energy. Some have

thought that the so-called "brush effects"

have a great deal to do with these un-

expected results, but if this is so it seems

queer that we have not seen these changes

before in other fields, but this subject still

needs some careful study.

The effect of the x-ray upon tissue must

differ from anything else, for the reason

that it penetrates to such a depth, and

diverges as it does so; therefore a greater

area is covered below than upon the sur-

face, while its energy is only modified by

the distance from the source, and the re-

sistance of the intervening tissue. The

question of how the x-ray acts must be

overlooked for the time being, unless we

accept the explanation that it is an elec-

trochemic disturbance of the ultimate cell

elements.

The inflammatory effects of the ray

upon the tissues of the body have been

termed a "burn." Although some objec-

tion has been raised to its use. it seems to

fill the sense in this instance, just as when

used for an ulceration caused by some

chemical. This effect may be so slight

as to cause only a perceptible reddening

of the skin, followed by a faint tanning;
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there is very little local disturbance, with

no systemic effects. From the work of

some German authors in this field it

would appear that this process closely re-

sembles sunburn, but the effects are much

deeper. In the case of severe burns, the

process is unique in itself and differs from

all other forms of degeneration and re-

generation, although very irregular in its

course. The period of incubation may be

from a few hours to months, and during

this time the patient may complain of

severe pain in the affected part. In some

instances the pain may be quite severe,

but intense pain does not necessarily mean

a severe burn ; in fact what might be

termed a mild burn often produces the

most discomfort. The general systemic

disturbance in these cases are quite as

irregular but in a general way follow the

course that might be expected from ordi-

nary ulcerations in the affected part. The

first observation is that of a surface hy-

peremia, which is followed in a few days

or even longer by a slough which gradually

extends over the whole involved area. Its

appearance is deceptive; it looks as if it

could easily be removed, but on the con-

trary it is quite adherent ; however, after

a given interval, part by part will separate

and. as these pieces are removed the un-

derlying structures have the appearance of

healthy granulation tissue, but in a few

days another slough will form. This pro-

cess will sometimes continue for months.

The appearance of the slough is like that

of a bad scald, it is usually moist but

differs from it in the fact that it is ex-

tremely hard to remove and will often

cause intense pain. The explanation may
be this, in the case of a scald the tissue

dies en masse and separates en masse,

while in the case of the x-ray burn the

cell necrosis is only one cell at a time,

the living and dead cells are intertwined,

no doubt that many of these cells would

recover if their nutrition was not impaired

by these surrounding dead cells, and, act-

ing like any foreign body, would also cause

pain.

When the slough of an x-ray burn is

carefully removed it gives the appearance

of a highly magnified trabecula or a honey

comb. The line of demarkation usually

seen in other forms of gangrene are prac-

tically never seen here, and even when the

ulceration has greatly diminished in size

by healing, these sloughs still continue to

form. The scars of these burns are

curious, in very severe cases where the

deeper structures are involved they re-

semble those from fire, but the surprising

fact is that when the ulceration does not

go below the superficial structures prac-

tically no scar will be formed and in a

month or two after the ulceration has

healed the skin will be as soft and as

pliable as that which surrounds it.

At this point it would be well to call

attention to a membranous deposit that

forms over moist ulcerated surfaces, when

the x-ray is applied over a long interval

of short exposures, producing only a

slight amount of reaction ; from its ap-

pearance it would suggest diphtheria, ex-

cept that it is whiter and not so dense,

although when it is removed it leaves a

bleeding surface. It closely resembles the

slough of a bad burn, only that the mem-

brane is entirely superficial.

As is well known, these x-ray burns are

extremely painful in most cases, yet at the

same time in some instances the x-ray

will relieve pain, even anesthesia of the

exposed part has been observed. Several

theories have been advanced in explana-

tion of these facts, but so far we have no

substantial proof. In the case where

anesthesia is produced after x-ray expo-

sures where no pathological process exists,

the explanation might be that there is a

temporary degeneration of the terminal



24 X THE AMERICAN X-RAY JOURNAL. [August, 1(104.

nerve filaments which causes an impair-

ment of function. This can hardly be

offered as an explanation in the case where

the pain is relieved in cancer, yet it will

be noticed that if these cases receive too

much
,
x-ray treatment they will suffer

pain, but of a different character from

the pain before treatment. These facts,

however, would suggest that the effects

of the x-ray must be upon the cell ele-

ments in the exposed parts. In other

words, when a cancer is being treated and

the x-ray is applied in sufficient quantity

to relieve pain, there will be very little

disturbance of the part; on the other

hand, when too much x-ray treatment has

been given, an active inflammation fol-

lows, which involves outside structures

and pain in consequence.

The study of the effects of the x-ray

upon tissue microscopically in all in-

stances offered here has been upon pre-

existing disease. It has not been my for-

tune to be able to procure a case of simple

burn, and in most instances these cases

object to the knife, therefore this study

is doubly tedious. Some facts have been

brought forward that seem to hold good

in normal and abnormal cases, but on the

other hand there still exists a great deal

of mystery that seems almost impossible

to explain
;
take, for instance, a malignant

growth surrounded by healthy tissue, it is

exposed to the x-ray and it simply melts

away, there is very little disturbance of

the surrounding tissue, not only macro-

scopieally but microscopically as well, this

is well illustrated by the following cases

:

Case I.—Mrs. X. for several years has

been suffering from an epithelioma of the

face just above the alee of the nose : it was

at the time of treatment about the size

of a five-cent piece. A section was taken

from the edge of the ulceration just before

the first treatment, and the microscope

confirmed the clinical diagnosis. X-ray

treatments were given three times a week,

from an 18-inch coil, on a 110-volt cur-

rent, at 3 amperes, the vacuum of the

tube was about o inches spark gap, the

tube being 10 inches from the patient and

time of exposure 10 minutes, the fluoro-

scope showed only a dull shadow of the

hand. After the sixteenth treatment an-

other section was removed from the edge

of the ulceration, which at this time had

healed to about one-third its former size.

During the process of healing literally no

reaction of the surrounding skin was pro-

duced and upon examination of the sec-

tion very little difference could be seen

except for some slight degeneration of

the cells, otherwise it was a typical epithe-

lioma, and a few weeks later, after the

ulceration had healed, sections showed

simply typical scar tissue. About the

same observation was made in the case of

Mr. S., which will be mentioned later.

Altliou»li in the reports of cases there is

a wide difference of opinion as to the kind

and degree of degeneration, many authors,

however, speak of the vascular changes

and most of them seem to agree that there

is a thickening of the vessels, as was ob-

served in the following case

:

Case II.—Mr. P., carpenter, thirty-

four years of age, spindle-cell sarcoma of

the leg. About five years ago he noticed

a small tumor over the tibia about four

inches above the malleolus; at first it did

not annoy him, but as the tumor grew

it became painful. He refused a radical

operation, but about three months before

he began x-ray treatment, the mass was

removed. At that time it was about the

size of a split baseball, the wound did

not close satisfactorily and recurrence was

very rapid. At the time he began x-ray

treatment several nodules about the size

of marbles existed along the line of a

very indurated and excavated scar, which

was about 21/2 inches long. Thev offered
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what would su m to be an ideal case for

tissue study and it was the intention at

that time to remove these nodules at in-

tervals of every two weeks, but under

daily treatment they disappeared in less

than three weeks and only one nodule was

removed on the ninth day. The x-ray was

from a 15-inch coil, 6 storage cells, a

Queen tube at about a 4-inch vacuum, the

tube was about 10 inches from the patient

and each treatment lasted about ten min-

utes. It should be said here that the ulti-

mate result was not as favorable as might

have seemed, for it recurred six months

later and the man discontinued treatment.

The reason for removing the section be-

fore the fourteenth day was due to the

great softening and diminution to almost

half the original size ; there was at this

time considerable erythema of the over-

lying skin. The sections showed consider-

able cell degeneration with invasion of

leucocytes and a thickening of the vessels

with deposits on the inner surfaces. The

amount of degeneration did not seem to

be in accordance with what might be ex-

pected. The vascular disturbance here

was rather interesting, in a part that was

rapidly diminishing, the vessels were

thickened and in places were almost closed

by cellular deposits, yet in the other cells

there was a retrograde metamorphosis.

The plugging of the vessels might explain

the formation of these gangrenous patches

after x-ray exposures, yet if this was the

only cause, the degenerating process might

be expected to subside sooner than it does,

at the same time we should expect other

embolic complications. Perhaps these

cases of pneumonia that have fol-

lowed x-ray burns are due to this cause.

In another case of epithelioma of the

face (Mr. S.) of thirty years' duration,

sections were examined from the edges of

the wound, the first section was taken

after the first treatment and the other

about three months later. There was very

little difference between the two sections

although the ulceration had closed in con-

siderably. But while this was occurring

another curious process had developed

over certain areas, particularly in the

deeper portions, there appeared a quite

prolific growth of granulation tissue, of a

pinkish color, much the same appearance

that this tissue presents around tubercu-

lous sinuses which have just been well

washed with peroxide of hydrogen. Mi-

croscopical examination simply confirmed

the clinical observation.

The examination of three sections from

a rapidly degenerating epithelioma of the

chin showed very little difference between

the different sections. They were taken

from the edge of the ulceration, the dis-

ease occurring in a man forty-six years of

age. The x-ray in this case failed to pro-

duce any improvement, in fact it seemed

to produce more irritation.

At this point it would be well to con-

sider some of the work that has been done

in this field and it will be noticed what

a wide variance exists in their summaries.

Sequeira states that two definite effects

from the x-rays are observed by the micro-

scopical examination ; first, a destruction

of the epithelial cell, the nucleus and pro-

toplasm undergoing lysis; in some cells

there was a definite fatty change. Sec-

ond, a stimulation of the connective tissue

elements causing the formation of healthy

scar tissue. Walker, in sections from a

rodent ulcer, healing under the influence,

found that a fibro-myxomatous degenera-

tion was taking place. Beck found a

colloid change in an adenocarcinoma. Mc-

Caw found the same change m an epithe-

lioma of the uvula. Ellis summarizes

from the microscopic examinations of four

cases : First, necrosis of cells and trabe-

cular of varying degree. In Case I

there was also marked fatty degeneration,
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fewer areas of I yinphocytic infiltration in

one case after exposure, about equal num-
bers in the others, a tendency to occlusion

of the vessels by deposits on their inner

surfaces, practically entire absence of in-

filtration by polymorphonuclear leuco-

cytes.

In regard to this last point. Dr. Ellis's

observations are rather interesting, from

the fact that he lias given this point very

careful study. Mayou, in contradistinc-

tion to the above and like most other ob-

servers, found a large number of leuco-

cytes, but differs from most others in the

fact that he observed that the vessels were

dilated. In another instance of a large

tumor that had greatly diminished under

the use of the x-ray. no change was no-

ticed that could be attributed to its use.

Stewart, assisted by Nickerson, Wilson

and Man, made an exhaustive study of a

ease of epithelioma of the hand and came

to the following conclusions: (1) It is

probable that when epitheliomata react

favorably to the x-ray treatment that

characteristic histological changes will be

found; (2) the important early changes

are fatty degeneration and vascularization

of the epithelial pearls; (3) leucocytic in-

filtration and various degeneration proc-

esses jjomplete the destruction ; (4)

bodies indistinguishable from Plimmer's

bodies multiply as epithelia degenerate.

When comparing' the above results we

find them directly opposite to those of Dr.

Ellis, and the reason is due to the different

clinical methods used in the x-ray treat-

ment. In the case of Dr. Stewart no

doubt there was some x-ray reaction, that

is. an over-action, while in the cases of Dr.

Ellis there was no great amount of reac-

tion. This fact will be noticed in the dif-

ference between the cases of Mr. P. and

Mrs. X. , and Mrs. S., and leucocytes

might be looked upon to hold the follow-

ing position : First, that they will be ob-

served where we have an overstimulation

of the parts by the x-ray
;
second, in cases

that show no reaction leucocytes will not

be observed. Allen, however, concludes

that leucocytes are increased in the ex-

posed areas immediately.

Some other points in Stewart's paper

need careful attention. Jle refutes the

statement of 1'nna that epitheliomata

never undergo a fatty change, and as to

the vascular changes he observes marked

evidence of the formation of new blood

vessels, noticeably in the centers of the

epithelial pearls. His specimens showed

no signs of an obliterating endarteritis.

Pernet examined tissue from a case of

lupus vulgaris, which six months previous

had received about fourteen treatments

about ten minutes each and given daily.

He found the collagium disjointed and to

some extent disintegrated, the elastin had

been destroyed. The hair follicles and

sebaceous glands had also disappeared,

while the sweat glands showed surround-

ing infiltration and degeneration. A
large vessel in the subcutaneous stratum

showed thickened walls, and in places the

upper layer of the corium showed a

fibrous change.

From the above observations one wtfuld

naturally expect considerable disturbance

of the normal tissues, w7hen they cover

some deep growth that is being treated,

especially so in the case of abdominal tu-

mors, yet in many instances have large

inoperable masses been treated, until com-

plete absorption has taken place, and with

very little disturbance of the overlying

skin ; no doubt that some change does take

place, but it never seems to lead to any

grave consequences.

The opinion has been expressed by some

that all cases of malignant disease should

be treated until considerable reaction is

observed, but this intense reaction is

not necessary, for in fact, when these
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cases react favorably to the x-ray they

v ill usually do so with very little disturb-

ance of the surrounding structures, and

over reaction will only lead to a necrosis

of the tissues and the healing process will

be delayed while the patient will suffer

more pain, in some instances it has been

looked upon as the cause of recurrence of

the disease. Some operators advise the

use of the ray until a severe hurn has

been produced, with the idea that it will

have a good effect in retarding metastasis;

thi> has not proved to be so clinically and

when "lie considers the natural history of

these cases, this idea is absolutely lacking

in support, when we consider the limited

area treated, and then, how early and how
distant these metastatic processes liavei

been found in the normal case. Sections

from the case of K. G. were made from

a nodule under the right axilla, the orig-

inal scirrhus was of the left breast.

Another false idea exists regarding the

prognosis of deep and superficial growths,

the Last are supposed to be much more

amenable to treatment : the fact is, how-

ever, it is not the location of the disease

but the form. The natural course of a

superficial skin carcinoma is often thirty

3
rears; commonly fifteen years. Xow
Compare this with the rapid progress of

a breast or gastric carcinoma and an en-

tirely different aspect presents itself : in

these cases the primary process may be

treated with success when a secondary

process is discovered, ami in rapid sue-
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cession other?- follow, until the patient

succumbs of exhaustion. Slow-growing

deep growths have done well under x-ray

treatment, while mi the other hand, rapid-

growing superficial growths will often he

irritated.

It would be impossible to review in de-

tail all of the different phases of this sub-

ject and discuss them, but from what has

been given the conclusions might be as fol-

lows : First, that no single form of de-

generation is alone characteristic to the

x-ray, and that the form of degeneration

observed depends entirely upon the tissue

exposed and the method of x-ray applica-

tion
;
second, it would seem that the effect

of the x-ray was upon the cell elements in

the exposed parts, but why certain normal

cells, such as those in hair follicles, etc.,

should be more susceptible than other

tissue is still a question of doubt, but in

lieu of the vascular disturbance found by

many observers it might be thought that

this cause plays an active part.
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American Electro Hedical Society.

Titles and abstracts of papers for the

meeting of this society at Chicago in De-

cember next may be sent to the chairman

of the executive committee, Dr. H. P.

Pratt, 1207 Masonic Temple, Chicago.

The Chicago College of Electricity and

Progressive Therapeutics.

AFFILIATED WITH RUSKIN UNIVERSITY.

Office : 1207 Masonic Temple, Chicago,

Illinois.

Telephones: Long Distance, Central

1910; Automatic, 5910.

Lectures and Clinics begin October 3,

1904. The course covers two weeks and

it is so arranged that a student may en-

ter at the beginning of any week without

disadvantage. The aim of the college is

to give to physicians in condensed form

the latest and best there is in Progressive

Therapeutics. Our equipment is of the

best and our instruction unsurpassed.

Clinics, daily, 2 to 4 p. m.

Schedule of Lectures,

For the weeks beginning October 3, 31

;

November 23.

Monday—Electro-physics, 10 to 11

;

electro-chemistry, 11 to 12; hydro-thera-

py, 12 to 1.

Tuesday—Electro-physics, 10 to 11;

mechano-therapy, 11 to 12; hydro-thera-

py, 12 to 1.

Wednesday-—Electro-physics, 10 to 11;

mechano-therapy, 11 to 12 ;
electro-diag-

nosis, 12 to 1.

Thursday—Electro-physics, 10 to 11;

electro-therapy, 11 to 12 ;
electrolysis, 12

to 1.

Friday—Electro-physics, 10 to 11;.

electro-therapy, 11 to 12; electrolysis, 12

to 1.

Saturday—Thermo-therapy, 10 to 11;

electro-therapy. 11 to 12; practice, 12

to 1.

For the weeks beginning October 10,

November 7, December 5.

Monday—X-rays, 10 to 11; radiogra-

phy, 11 to 12; radio-therapy, 12 to 1.

Tuesday—X-ray tubes, 10 to 11; radi-

ography, 11 to 12; radio-therapy, 12 to 1.

Wednesday—Localization, 10 to 11;

radiograph v. 11 to 12; photo-therapy, 12

to 1.

Thursday—X-ray diagnosis, 10 to 11;

high frequency, 11 to 12; psycho-therapy,

12 to 1.

Friday—Radium, etc., 10 to 11; high

frequency, 11 to 12; psycho-therapy, 12

to 1.

Saturday—X-rays, 10 to 11; jurispru-

dence, 11 to 12 ;
psycho-therapy, 12 to 1.

The hours of the lectures are subject

to change.

Improved Board of Health.

Visitor—"You must have a remarkably

efficient Board of Health in this town."

Shrewd Xative—"You are right about

that, I can tell you."

"Composed of scientists. I presume?"

"Xo, sir. Scientists are too theoretic."

"Physicians, perhaps?"

"Not much. We don't allow doctors on

our Board of Health—no, sir—nor under-

takers, either."

"Hum ! What sort of men have you

chosen, then?"

"Life insurance men."

Well, one may pertinently ask. who bet-

ter than the life insurance companies has

reason for taking a serious interest in

public sanitation? They profit by every

advance in medical discovery and prog-

ress; they toil not, neither do they spin;

. they sow not, but they do reap the most

direct advantage from every lessening of

the death-rate. It is strange that an en-

lightened selfishness is not recognized as

their policy, if not duty.

—

American

Medicin e.



Errors in Diagnosis of Ureteral Calculus.

BYRON KOBINSON, B.

Iii this brief note I wish to present a

case which with the x-ray Jed to an er-

roneous diagnosis. A man forty-six years

of age came from an adjoining State to

consult me in regard to an illness which

had afflicted him for some fifteen months.

For the past eight months he bad been

unable to work. He had lost considerable

flesh. Physical examination revealed no

palpable abdominal lesion. Appetite was

defect ive. Urinalysis demonstrated pus.

granular casts, epithelium. Vesical in-

Flg. 1.—Cut to illustrate the common location o£

ureteral calculus (W, Y, Y, Z). Also P and Pa
indicate the location of the phleboliths found in

my case. At P two small and one large phlebolith

are noted. Pa shows two small phleboliths.

S., M. D., CHICAGO.

spection revealed gonorrheal cystitis of a

severe type. The bilateral ureteral cath-

eterization could be accomplished for two

and one-half inches only. In drawing

the catheter from the ureter the ureter

grasped the catheter so firmly that the

ureteral orifice followed it in the shape of

a cone. A severe endo-ureteritis existed.

After complete evacuation of the tractus

intestinalis two Eoentgen pictures were

taken. Each showed three distinct shad-

ows with definite location, dimension and

contour along the left pelvic ureter. The

patient was carefully prepared for opera-

tion for five days by draining the tractus

intestinalis and tractus urinarius. Dr.

Gustav Bergner who was in- consultation

during the catheterization was associated

with me in the operation. I incised the

abdominal wall from the public spine to

the anterior superior spine of the ilium

parallel with Poupart's ligament. The

external and internal oblique and trans-

versal is muscles were divided as well as

the fascia abdominalis. The ureter is eas-

ily followed by securing it dorsal to peri-

toneum at the point it crosses the vasa

iliaca. The ureter is closely applied to

the external surface of the peritoneum by

a few tissue fibers. It must be remem-

bered that the ureter is nourished by a

solidly compact vascular anastomosis

which is formed by the renal, ovarian or

spermatic arteries, the arteria ureterica

media from the iliaca and the arteria ure-

terica distal from the uterine, as well as

branches from the vesical, vaginal and

hemorrhoidal. This compact vascular an-

astomosis extending from the proximal to

the distal end of the ureter enables the

ureter to be safely isolated from the peri-

toneum for several inches so long as the

ureteral vascular anastomosis is not dis-
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turbed. The isolated pelvic ureter is thus

safely palpated. To our surprise the pel-

vic ureter did not contain palpable ure-

teral calculi.

However, the problem was distinctly

solved by finding in the exact location

and course of the ureter indicated by the

Roentgen ray three phlcboliths distinct in

contour, dimension and location. The
phlcboliths were easily located and re-

moved. After removal they were exposed

on an x-ray plate and presented shadows

as definite in contour and dimensions as

the original shadows. The patient made

an uneventful recovery and was in good

condition four weeks after the operation.

The lesson to be learned in this case is

that phlcboliths which are not of unfre-

quent occurrence in the pelvic veins will

cast a shadow of distinct contour, loca-

tion and dimension. The phlebolith casts

a shadow of more definite contour and lo-

cation than the ureteral calculus. Be-

sides, the phlebolith's shadows are liable

to be bilateral though in unequal num-

bers on each side. Since the error pro-

Fig. 3.—Represents three distinct phleboliths
on the right side in a patient.

Figures 2 and 3 are both x-rayed and diagnosed

Fig. 2.—Represents an x-ray photograph of the

subject presenting pelvic phleboliths situated

adjacent to the ureter distinct in contour, dimen-
sions and location, as indicated bilaterally by the

hands. These phleboliths should be reversed, the

three phleboliths belong on the left side.

duced in my case by the phleboliths Dr.

Robert S. Gregg, who has performed my

x-ray work in Dr. Pratt's laboratory for

years, secured an x-ray from a patient

with some ten shadows of phleboliths,

which is also here presented. Some ex-

perience with x-ray work will enable one

to differentiate between skiagraphs of a

phlebolith and of a ureteral calculus. The

x-ray is an epoch-making advance in the

diagnosis of ureteral calculus. However,

we have learned more from our error due

to the phlebolith than from ten correct

diagnoses of ureteral calculus.

We are sorry for the inconvenience that

our erroneous diagnosis caused to the pa-

tient; however, it was the price of prog-

ress.

by Dr. Robert S. Gregg in Dr. Pratt's Laboratory.
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The Treatment of Cancer With X-Ray.

(P. v. Bnms. Therapio der Gegenwart,

No. 1, 15)04.)

The results of treatment show that cu-

taneous cancroids and cancers of other or-

irjins differ decidedly.

Cutaneous cancroids, especially rodent

ulcers, are most amendable to x-ray treat-

ment, as results are quite favorable and

the scars obtained are nicer than from

any other treatment. The patients are

exposed to the rays thirty to sixty min-

utes in three to five applications. During

the first ten to twelve days the ulcer be-

comes darker and secretes more. After

twelve to fourteen days a slight erythema

of the surrounding skin develops, the hard

wall softens and shrinks, the ulcer tills

with granulation tissue, and soon new skin

covers it from the periphery. Complete re-

covery occurs in four to eight weeks ;how-

I ever in a number of cases recurrences

have been observed.

Carcinoma of deeper-seated organs so

far have not been cured, but a number

showed an improvement after x-ray treat-

ment. Many cases of mammary cancer

were treated with x-ray, in most of which

the tumor was diminished in size and the

life of patient prolonged.

The proper length of time of exposure

is hard to determine, as no immediate

subjective or objective symptoms of over-

exposure usually manifest themselves.

M\ iPhese occur from eight to fourteen days

i after exposure.

The characteristic changes in cancer

tissue resulting from x-ray treatment are

degeneration and total destruction of the

;
cancer cells. Perthes explains the change

as a confluence of the cell protoplasm in

one mass with vacuoles, and the nuclei

degenerate. Cell infiltration and new

connective tissue invades the cancer tis-

sue from the periphery and gradually re-

places the cancer cells.

Scholz's experiments of x-rays on nor-

mal skin show that the epithelial tissue

is primarily affected and degenerates,

while the connective and other tissues suf-

fer much less. Cancel- cells are more sen-

sitive to x-rays than are normal epithelial

cells.

The author concludes that the major-

ity of carcinomata are not benefited by

x-rays, that subcutaneous carcinomata are

benefited by x-ray-, and that cutaneous

cancroids are cured by x-ray.

The technic must be improved so

deeper-seated tissues can be reached. Only

such eases should be treated with x-rays

in which no harm would be done by post-

poning a surgical operation, i. e., the most

favorable and unfavorable cases, and

rodent ulcers. Inoperable mammary car-

cinoma are benefited, as the paiu dimin-

ishes, the odor is less offensive, and the

tumor grows less quickly.

—

Med. Fort-

nightly.

The Bloodless Treatment of Phimosis.

(Gerson, Therapie der Gegenwart, Febru-

ary, 1904.)

The prepuce is pulled over the glans

with left index finger and thumb, after

which a dull pincette with closed branches

is introduced into the sack. The pincette

is permitted to spring open, which dilates

the prepuce. This process is continued

for one-half to two minutes daily, and in

several weeks a cure is produced. The

mother is instructed to dilate the sack

twice daily by pulling prepuce apart with

index finger and thumb of each hand.

This method is available only in infants

and children.
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Some of the Physical Properties and Medical
Uses of Radium Salts; with Report

of Forty-two Cases Treated
by Pure Radium Bromid.

Francis H. Williams, Medical News,
February 6, 1904, states that radium lias

five properties that especially deserve no-

tice: (1) It maintains a temperature

above its surroundings under thermal in-

sulation; a temperature of 1.5° C. has

been observed. (2) It is luminescent.

(3) It is a spontaneous source of elec-

tricity. (4) It gives out three kinds of

rays, named by Rutherford, alpha, beta

and gamma. (5) It produces in sur-

rounding objects "induced radioactivity,"

or "excited radioactivity." This impart-

ed radioactivity is caused by an emana-
tion. The emanation, which is thought

to be a gas, imparts radioactivity to ob-

jects that have been in the neighborhood

of radium salts for a sufficient period:

that is to say, these objects, even after re-

moval from the radium, give out rays for

a certain length of time. -On account of

their inability to show sufficient differ-

entiation between the tissues, the rays

from radium, unlike the x-rays, can not

be used for diagnosis, or prognosi.-;. either

by means of radiographs or of the fluor-

escent screen. Therefore for these pur-

poses they can not replace the x-rays.

The use of radium salts for therapeutic

purposes needs much the same kind of ex-

perience as is required for the successful

therapeutic use of the x-rays. Already a

number of cases of injury to persons

working with radium have been reported.

Radium should be kept in a metal box

or capsule with a thin mica front or other

suitable covering, so that the radiations

may be cut off in all directions except

that in which the practitioner desires the

rays to proceed. To such a capsule the

writer has attached a long, flexible handle,

in order to hold the radium at a distance

when applying it. This handle is a pro-

tection to the physician. When not in

use, the capsule should be placed in a
I

thick lead box or tube, so that the radia-

tions may be absorbed. An over-exposure
may cause a burn, which may not become
evident for some time. Exposures differ

for diil'erent diseases, even superficial

ones. Consequently experience is neces-

sary to judge of the proper length of ex-

posure and of its frequency. In conclu-

sion the writer says that his experience

thus far teaches him that there is much
similarity between the action of the radi-

ations from radium and the x-ravs; that

if the results obtained by radium prove

permanent, this new therapeutic agent

will be largely used instead of the x-rays,

but that the two will supplement each

other. Certain diseases promise to yield

more readily to treatment by radium and
others to the x-rays. A disease that has

attacked different parts of the body of a

given patient may be better treated in

certain regions by radium and in others

by the x-rays. It is quite possible that

in some cases the two remedies used to-

gether on the same area and at the same

sitting may accomplish better results

than either alone.
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The Principles of Electrotherapeutics.

BY DR. T. PROCTOR HALL.

A paper presented at the International Electrical Congress of St. Louis, 1904.

From the known physical, chemical and

physiological effects of eletric currents it

is possible to draw fairly accurate con-

clusions as to their therapeutic uses; and

when these data are combined with the

results of clinical investigations, the prin-

ciples of electrotherapeutics are set forth

ready for application for the relief of

mankind.

ELECTRIC CURRENTS.

It is essential that the practician should

have first a clear concept of the nature of

an electric current. For this purpose the

Vortex theory of electricity and magnet-

ism offers the simplest working hypoth-

esis. According to this theory an electric

current is a vortex ring, consisting of

a bundle of chains of polarized and ro-

tating atoms, each chain forming a com-

plete circuit. Any substance, such as cop-

per, which permits of the rotation of its

atoms in such polarized chains is called a

conductor. A substance, such as quartz,

whose atoms are so firmly fixed in their

relation to each other that no such con-

tinuous rotation is possible, is called a

non-conductor.

By an electromotive force, which, ac-

cording to this theory, is a polarizing and

rotating force, the atoms of any substance

may be rotated to some extent. In a non-

conductor the extent of the rotation is in

direct proportion to the force applied, and

is therefore determined by the magnitude

of the electromotive force.

The rotation of the atoms at the sur-

face of a nonconductor is necessarily con-

veyed in part to the adjacent atoms. This

capacity for conveying an electric strain

through its substance is known as di-

electric capacity. The dielectric capacity

of glass or mica is several times as great

as that of air ; in other words, the effect of

an electromotive force is much more pro-

nounced thru a millimeter of glass or mica

than thru a millimeter of air. The dielec-

tric capacity of a good conductor is almost

infinite; in other words, the conductor

conveys an electric strain from atom to

atom with practically no loss.

If we assume that the right-handed ro-

tation of a chain of atoms constitutes a

positive current, then a left-handed rota-

tion is a negative current. It will be ob-

served, however, that a rotation which is

right-handed to one person is left-handed

to the one who stands facing him. The

same current (rotation) is therefore at the

same time both positive and negative, ac-

cording to the point of view. The dif-

ference between a positive and a negative

current is relative only.

The direction of a current of low po-

tential may be found in several ways. If

the current passes near a magnetic needle

which is free, to turn, the north-seeking
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end of the needle tends to point in the

direction of the atomic rotation near it.

I f two common sewing needles be in-

serted into a piece of beef, half an inch

or more apart, the anode needle sticks

fast and the kathode needle dissolves the

surrounding tissues and becomes very

loose. The direction of an intermittent

current of high potential, such as is ob-

tained from a static machine, may be de-

termined from the appearance of the

spark. When the spark gap is small, the

spark has a short white streak at the

kathode, a long white streak at the anode,

and a fainter violet line across the middle.

When the electrodes are far apart the

spark appears to branch from the. anode

or positive pole, which forms the trunk,

and the branches, after disappearing, seem

to re-collect into a heavy white streak a

short distance from the kathode. Tn either

case the spark will follow a pointed stick

which is moved across its path close to

the anode, while it pays very little atten-

tion to the same stick moved across at the

kathode.

A direct current is one whose rotation

is in one direction only. If the direction

of the rotation is periodically changed,

the current is alternating. These, the di-

rect and the alternating, are the two main

classes of currents.

If some of the atoms in a. polarized

chain belong to a nonconductor they are

unable to take part in a continuous ro-

tation, consequently the chain can not

rotate, and there is no current. But if

the electromotive force is sufficiently great

the nonconducting atoms may be torn

from their associations and compelled to

rotate. The nonconductor is in this way

pierced or broken, and the sudden ex-

penditure of energy usually gives rise to

a perceptible amount of heat and light.

This phenomenon is called a spark dis-

charge.

If the electromotive force is not great

enough to cause a spark, the atoms at the

surface of the nonconductor remain

strained further than those in the interior.

This strained condition of atoms at the

surface is called an electric charge. It

will be noticed that the strain on one side

of the nonconductor is right-handed,

forming a positive charge, while the strain

on the other side is left-handed, forming

a negative charge, the observer being sup-

posed in each case to face the surface un-

der consideration. The absolute direction

of the rotation is of course the same on

the two sides.

If the original electromotive force be

removed the strained atoms return to their

normal position,' and in so doing produce

a current in the opposite direction. The

positive charge, which was produced by

a positive current passing toward the sur-

face, produces a positive current from

that surface, and similarly with the nega-

tive charge.

Along the sides of the rotating chains

of atoms the elastic ether (which may be

thought of as a soft solid) is displaced to

a slight extent in the direction of the ro-

tation. This displacement is magnetism.

From the sides of an alternating current

proceed magnetic waves which are plane-

polarized. From the end of a conducting

chain of atoms which are subjected to an

alternating electromotive force proceed

cylindrical waves which have all the es-

sential characters of waves of ordinary

light.

The rotating atoms in a conductor

strike against each other and against

other atoms, and impart to them an

increase of vibratory velocity (heat).

Some of the energy of the current is
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thus wasted in a conductor. Tlie pro-

portion of energy so wasted depends

upon the physical and chemical conditions

of the conductor, and is a measure of

the' resistance of the conductor. If a pure

metal were cooled to the absolute zero of

temperature there would be no waste of

energy in this way and the resistance of

the metal would then be zero.

The commercial units used in connec-

tion with electricity are arbitrary. The

unit of current (total amount of rota-

tion per second) is the ampere. The cur-

rent used in a sixteen-eandle power in-

candescent lamp is about six-tenths of an

ampere. One-tenth of an ampere is con-

sidered the limit of current which may
be safely passed thru any vital portion of

the body, for example, from one hand to

the other, thru the chest. Therapeutic

currents are measured in milliamperes,

or thousandths of an ampere.

The unit of electromotive force is the

volt, which is approximately the force of

a single salammoniac cell or a dry cell

after it has been used a little time. The

usual voltage of an incandescent light cir-

cuit is one hundred and ten. The voltage

of trolley circuits is about five hundred.

The unit of resistance is the ohm. The
resistance of 260 feet (eighty meters) of

No. 18 copper wire is one ohm. The re-

sistance of fine wire is proportionately

greater. One foot of No. 40 copper wire

has a resistance of one ohm. The resist-

ance of the human body varies from about

five hundred ohms upward, according to

the kind of contact made with its surface.

Roughly speaking, the conductance of the

various tissues is in proportion to the

amount of water contained in each. The

relation between these three elements,

electromotive force (E), current (I), and

resistance (7?) is shown by Ohm's Law,

which is:

E=RIj or numerically,

Volts=Ohins X Amperes.

This implies that the current may be

increased by increasing the electromotive

force or by decreasing the resistance.

ELECTBOLYSIS.

When an electric current is passed thru

a liquid containing a salt in solution the

end of the conductor from the positive

(carbon or copper) pole of the battery is

considered to be the road by which the

current enters the solution (according

to the fluid theory of electricity). It

stands, therefore, at the source of the elec-

tric stream in the solution and is called

the anode (up-road). The other electrode

at the bottom of the stream is called the

kathode (down-road) and is in direct con-

nection with the negative or zinc pole

of the battery. The molecules of the salt

are polarized by the electromotive force,

and one after another are split into two

parts by the current. This splitting is

called electrolysis. The two parts into

w hich each molecule is split are called ions

(wanderers). The splitting takes place in

the same way as in the double decomposi-

tion of chemical salts, namely into a basic

part and an acid part. The basic parts

move in the direction of the positive cur-

rent (down stream) toward the kathode,

and hence are called kations. The acid

parts move in the opposite direction (up-

stream) toward the anode, and hence are

called anions.

In the case of common salt (NaCl) the

sodium atoms are the kations and collect

around the bathode ; the chlorin atoms are

the anions and collect around the anode.

In every case the direct effect of the

current is to split the molecule into two

and only two parts. But in many cases

secondary changes take place, which are

undoubtedly electrical in character but

v.hich are most convenientlv considered
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to be the chemical results of the unstable

conditions formed by electrolysis. Metal-

lic sodium d< composes water, setting free

hydrogen gas and forming caustic soda:

2Na+2IlOII=2NaOH+II
2 . At the anode

the chlorin ions may decompose water,

forming hydrochloric acid and oxygen

gas; 2Cl
2 + 2II

2
= MCI + 0., similar

changes take place with other compounds.

The secondary reactions are all of the

same character, and may easily be written

down by one who has a knowledge of ele-.

mentary chemistry. The metals and alka-

loids are kations; the acids radicles are

anions.

The physiologic effects of a direct cur-

rent are mainly in the vicinity of the elec-

trodes. Since common salt is one of the

most abundant of the salts in solution in

the body, its behavior under electrolysis

may be taken as a type of the changes

produced by electricity in the tissues. Near

the anode we have increased oxidization,

and the hardening or stringent effect of

the acid. Near the kathode we have de-

oxidization and the softening or dissolv-

ing of tissue by the alkali. Considering

in particular the effect upon the smaller

blood vessels, near the anode these are

constricted and ischemia produced ; near

the kathode they are dilated, causing hy-

peremia. Pain usually results from pres-

sure upon nerve endings, and in such cases

relief can be obtained by the astringent

effect of the anode. Defective nutrition

in any part is frequently due to defective

blood supply, and in such cases can be im-

proved by the hyperemic effect of the

kathode. Either the acid or the alkaline

effect may be made so intense as to cause

destruction of tissues. For the removal

of dermal defects (warts, moles, nevi,

etc.) either electrode may be used. The

anode forms a hardened mass of coagu-

lum and connective tissue. The kathode

softens and dissolves so that the abnormal

growth is more readily removed by the

lymphatics. The anode is therefore to

be preferred where cutting off the blood

supply is the essential part of the treat-

ment, and the kathode where the removal

of all traces of hypertropbied tissue is

more important. The kathode is success-

fully used for the relief of urethal, rectal,

esophageal and other strictures. A current

so mild as not to produce any marked de-

gree of inflammation is used repeatedly,

and this gradually dissolves the constrict-

ed scar tissue.

Kathode Electrodes Anode

Molecule

Ions

Kations Anions

Basic, metallic or Kon-metallic, or

Alkaline, Acid

Relaxing, Astringent,

Softens and dis- Coagulates and

solves, hardens,

Causes hyperemia, Causes ischemia,

Increases pain, Reduce's pain,

Excites, Sedative,

Deoxidizes, Oxidizes.

FOBESIS.

The term foresis is applied to the mo-

tions of the ions when made use of to

carry medicaments into some particular

part of the body. The motion of metal-

lie and basic ions toward the kathode is

termed kataforesis, and the motion of the

acid ions toward the anode, anaforesis.

The amount of foresis is dependent upon

the intensity of the current, and has no

direct relation to the electromotive force,

so long as the' latter exceeds' a few volts.

Kataforesis has been successfully used

for the destruction of malignant tumors

and the sterilization of adjacent tissues

by heavy currents from amalgamated

zinc needles.

When the current is alternating, or



No. 3 ]
PRINCIPLES OP ELECTRO-THERAPEUTICS. 263

when the polarity is frequently changed,

foresis takes place in alternate directions.

The result, instead of being zero, is a

scattering of both sets of ions through-

out the tissues. Molecular diffusion then

takes place much more rapidly than it

would without the action of the current.

The remarks made up to this point re-

garding the polar effects of the electric

current apply to direct currents only.

When an alternating current is used there

are no polar effects, provided the positive

and negative portions of the current are

symmetrical. The molecules are split in-

to ions just as in the case of the direct

current, but the ions have the opportuni-

ty of reuniting when the current is re-

versed. If the original molecules are

stable under existing conditions this re-

union takes place, leaving the chemical

composition precisely as it was before.

But such conditions are rarely, if ever,

found in the tissues. The chemical

changes by which the food is finally oxi-

dized are constantly taking place. Elec-

trolytic action facilitates these changes by

assisting in the decomposition of mole-

cules. Physiologically this means accele-

ration of metabolism. Therapeutically

this stimulus is advantageous wherever

metabolism is deficient, or where tissue

debris has accumulated, or where local

bactericidal infection occurs, or where

abnormal growths are taking place. In

all of these cases the completion of normal

tissue changes removes the pabulum of

pathological cells.

It is important in this connection to

note that of the three essential life pro-

cesses.—nutrition, metabolism and elimi-

nation,—the alternating current accel-

erates chiefly metabolism, and it is neces-

sary to look closely after nutrition and

elimination by other means.

SENSORY REFLEXES.

Some of the most marked effects of

electricity upon the human body are pro-

duced through sensation. These effects

are not peculiar to electricity, but they

have been to a very considerable degree

overlooked by other therapeutists. The

involuntary muscular system maintains

its tone in part by the reflex ac-

tion of the unnoticed sensory im-

pulses which are continually received

through touch, hearing, sight, etc. If

these mild and general sensations are in-

creased in intesity, the reflexes become

stronger. The blood vessels, for example,

are constricted, raising the blood pres-

sure, the heart beats more strongly, respi-

ration is deeper and there is greater ten-

sion in every part of the organism.

Locally these reactions may be used to

great advantage. In ease of local hy-

peremia, in which there is abnormal dis-

tension of the smaller blood vessels, a

slight increase in the sensory reflexes in

that region is frequently sufficient to cause

a return to their normal size, which stop

exudation and cause reabsorption of the

exudate. If coagulation has not yet taken

place this reabsorption is very rapid. The

necessary stimulus may be given by brush-

ing the skin with a soft feather or a cam-

el's hair brush, or by passing the finger

tips over it very lightly, or by tapping

gently with a light stick, or by the lips

of the mpther who may "kiss the spot to

make it well." or by the spray or breeze

from a static electric machine. Similar

effects may be produced near the surface

by an astringent wash, and at a consid-

erable depth under the anode by the di-

rect current. Using a mild breeze from

the positive electrode of a static machine

the sensory and polar effects are com-

bined. Bruises, varicosities, rheumatic

swellings and similar painful hyperemia
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conditions are often promptly relieved by

this treatment.

When sensations are greatly increased

in intensity the normal reflex fails through

overstimulation of the nerve centers. The
effects are then irritating, the exact oppo-

site to what they were before, resulting

in a hyperemic condition of the part. This

condition may be obtained electrically by

any painful application of the current.

It is advisable where hyperemia is desired

to combine the chemical effect of the ka-

thode with the sensory effect of the pain.

Violent stimulation results in a condi-

tion resembling shock, in which the re-

flex almost disappears.

In some persons and in some abnormal

conditions the senses are excessively

acute; in others very dull. The sensory

effects are dependent upon the amount

of sensation and the condition of the

nerve centers, and not merely upon the

amount of force applied.

MUSCULAR STIMULUS.

Upon the neuro-muscular system elec-

tricity acts directly to produce muscular

contraction. These contractions are
mainly caused by changes in the intensity

of the current, and the more sudden the

change the greater is the amount of con-

traction. For muscular effects it is im-

portant that the current changes be not

too rapid to permit of complete relaxa-

tion, otherwise the circulation is impeded

by the contractions and no benefit results.

In treating the nerves the current changes

may be made much more rapidly. When

the changes are very rapid, say 5,000 per

second, the conductance of the nerve for

ordinary stimuli is temporarily lost.

IDEATION.

By ideation or suggestion is meant the

production or reproduction of ideas or

concepts in the mind of the patient. While

this can not be done directly by means

of electricity, the conditions of electric

treatment are in most cases unusually fa-

vorable for it and it becomes, therefore,

an important part of the treatment. Ideal]

suggested to the patient are consciously

or subconsciously accepted by his organ-

ism if the organism is in a receptive con-

dition. The essence of receptivity is the

absence of resolution on the part of the

patient. He may be in a condition of

complete rest, or of nervous excitement, or

of surprise; in all these there is irresolu-

tion, and suggestion is then effective.

In taking an electrical treatment the

patient is introduced to apparatus that is

strange and mysterious. He is outside of

his usual conditions. His ordinary men-

tal routine is interrupted, and his sub-

conscious mental acts are subjected to new

directions and impulses. In this bewilder-

ing maze he looks to one source, the physi-

cian, for safety and direction. A state-

ment from his physician regarding the

changes which are being induced in his or-

ganism causes an expectant attitude of

the subconscious personality of the pa-

tient which materially assists in bringing

about the desired changes. It is not nec-

essary, in fact it is injurious, to go be-

yond absolute truth in giving these sug-

gestions. They must be made clearly,

confidently and repeatedly, in order to

produce the best results. Probably one-

half of the total effect of electric treat-

ment in general practice is due to the

sensory reflexes and suggestion.

RADIATION.

The x-rays are believed to be electric

waves corresponding, to some extent, to

waves of light. Clinical observation is

in harmony with the view that the effects

of waves of light and electricity are very

like those of alternating electric currents,

especially high-frequency currents. There

is first the stimulating influence upon
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metabolism. This may be mild, or

strong, or destructive. In the second

place there are the sensory reflexes al-

ready described. The treatment of ab-

normal growths by any form of electric

wave is based upon the fact that as living

organisms abnormal cells are less stable

than normal cells. Consequently an irri-

tation which is not sufficient to cause se-

rious injury to normal cells may be

strong enough to be destructive to ab-

normal cells. The essence of such treat-

ment, therefore, consists in applying the

stimulation so intensely as to cause grad-

ual destruction of abnormal tissues, stop-

ping short of serious injury to normal

tissue.

If the abnormal tissues are of consid-

erable size, as in pulmonarv tuberculosis,

large, malignant tumors and degenerative

conditions of the blood or muscular sys-

tem, there is danger of systemic poison-

ing by toxins formed from the diseased

tissue? by the radiations. The treat-

ments must then be at first short and mild

and increased slowly, while all the chan-

nels of elimination are kept free.

The form of radiation to be selected

depends chiefly upon its power to reach

the part desired. Sunlight and artificial

lights penetrate the tissues to a slight

degree and are, therefore, advantageous

for surface treatment only. X-.rays of

low penetrative power, which are obtained

from a low vacuum tube, can also be ap-

plied only at or near the surface of the

body. Rays of high penetration which

are obtained from a tube of high vacuum

pass without difficulty thru the soft tissues

and may be utilized for the treatment of

deeper lesions.

Radiations that pass entirely thru the

tissues are wasted. Only those that are

stopped by the tissues do work there. Con-

sequently the vacuum of an x-ray tube

must be so adjusted that its rays reach the

part to be treated, but do not pass thru

to any considerable extent. Then all the

available energy is expended in the de-

sired region. The more highly differen-

tiated tissues, such as hair and sweat

glands, are more quickly injured by x-

rays than the less differentiated tisues.

The part played by electrons in elec-

tric treatment is not yet very clear. The

general effects of radium emanations are

similar to those of electric waves of low

penetration.

SUMMARY OF EFFECTS.

The known effects of electric currents

may be summed up as follows

:

1. Heat.

2. Magnetism.

3. Radiation.

4. Induced currents.

5. Electrolysis and foresis.

6. Neuro-muscular stimulation.

7. Sensory reflexes.

8. Ideation.

Heat is always produced in a conductor

by an electric current, but the amount

of heat is so small in comparison with the

other effects that it may be neglected in

therapeutics.

Around every current are magnetic

strains of the ether. The effects of these

upon the body are practically zero, ex-

cept when the currents are alternating

and the magentism, therefore, constantly

changing its polarity. Intermingling with

these magnetic changes, and to a consid-

erable extent identical with them, are in-

duced alternating electric currents. Mag-

netism as a distinct factor in the treat-

ment may consequently be disregarded,

and the effects considered as due to the

induced currents only.

Ether waves and streams of electrons

exist almost everywhere. They un-

doubtedly play a large part in the ques-
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tion of health and disease. The negative

electrons, which are much smaller and

more rapidly moving than the positive

electrons, are of great therapeutic import-

ance, but beyond this we can, at the pres-

ent time, say very little of them.

Electrolysis takes place wherever an

electric current exists in a solution. Fore-

sis always accompanies electrolysis. With

direct currents the polar effects are very

pronounced; the interpolar effects rela-

tively insignificant. With alternating cur-

rents the electrolysis loses its polar charac-

ter and becomes metabolic stimulation,

and foresis becomes an assistance to mo-

lecular diffusion. These two processes ac-

company all forms of electric waves and

are characteristic of sinusoidal currents,

high-frequency currents, x-rays, light and

radiant heat.

There is nothing magical or mysterious

about the therapeutic effects of electricity.

In the physical world there is no form of

energy that is more capable of adaptation

to all conditions. In therapeutics, also, a

great variety of effects may be obtained

at the command of the operator. Elec-

tricity, therefore, is not in any sense a

specific for any disease, nor, on the other

hand, may it be considered a cure-all. It

is merely an exceedingly valuable physical

agent, which, when applied intelligently

and with the proper understanding of the

human organism, can be depended upon

for certain and definite results. The force

applied can be exactly measured; the re-

sult can be foretold with certainty, so far

as the electric side is concerned. Some

uncertainty remains and always will re-

main on the side of the patient. The

skill of the physician is constantly re-

quired to determine exactly the pathologic

condition and recuperative power of the

patient, and to judge of the form and

extent of the curative agent best suited

to his condition. The time has gone by

when the physician is justified in using

electricity alone in any of its forms for

the purpose of determining its effect. The

general nature of these effects has already

been determined. The physician's duty

now is to acquaint himself with them and

to us? them together with all other avail-

able measures to benefit his patient.
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The Action of the Constant Current on the Vitality

of Microbes.

BY DH. S. S

A paper presented at the International

In my work, "Biological Data Relative

to the Treatment of Acute Inflamma-

tions,'
1

it became possible to explain, by

facts already determined in science, my

observations on the favorable action of

the current in local inflammations, that

the current through increase of the local

nourishment strengthens the resistance of

the cellular elements against the harmful

a°-ciit, of whatever nature the same may

bo. I also was able to explain the healing

action in tuberculose treatments, 2 partly

through the increase in resistance of the

cellular elements against the action of

the tuberculosis bacilli, and through the

elimination of the inflammation phenom-

ena following these processes, caused by

the participation of other microbes.

Tn order to more fully grasp the action

of the constant current in inflammations

of a microbe origin. I found it necessary

also to learn its direct influence on the

microbes themselves. I have devoted the

present paper to this question.

Although this matter is of great im-

portance, it .
has hitherto been discussed

very littR The literature on the subject

is very limited. Of the few authors who

have published their observations' in this

direction, not one has so combined his

experiments that they accord with the gal-

vanization employed for therapeutical

purposes. Kriiger,3 for example, galvan-

ized microbe cultures, in the course of 24

to 30 hours, with a current of a strength

~
1 Comptcs Rendu a of the Second International

Congress of Medical Blectroloey at Hern. 1902.

2. S. Schatzky: "The Constant Current as a

Cure for Tuherculosc." Comptes Rendus of the Sec-

ond International Congress of Medical Electrology

at Bern. 1002.

3 Kruger- "Ueber den Kinflun des Konstanten

Stromes a"f Warhsthum Vir-l-ni der Bactenen

(Zeit f. Klin. Medicin., XXII, 1893).

UATZK.Y.

Electrical Congress of St. Louis, 1904.

up to 20,000' milliamperes. Apostoli and

Laqueriere* employed a current of 50 to

300 milliamperes for only live minutes,

and directed their observations mainly on

the effect of the positive pole. Cohn and

Mendelsohn 5 employed currents of very

small pressure of from 2 to 12 volts, etc.

However important tin; results of such

experiments may be in a theoretical way,

they present only a moderate interest from

the practical- standpoint. In order to

define the advantages or disadvantages of

the action of the constant current on mi-

crobes in its therapeutical application, it

seemed rational to me to make the experi-

ments in a manner approaching as closely

as possible to the mode of application in

therapeutics. I. therefore,' endeavor to

remain within the limits employed in

therapeutics, both as regards power and

duration of galvanization. I did not fix

ray observation on the polar action of the

current, but on the phenomena which it

exercises on the vitality of the microbes

in the interpolar space. The following

observations caused me to do this:

1. The actions of alkalis and acids on

the vitality of microbes are sufficiently

well known in bacteriology.. We can,

therefore, conclude, independently of ex-

perimental research, as to the specific in-

fluence of the poles, which corresponds to

their chemical nature.

2. As the seat of inflammation always

attacks, more or less, a part of the thick-

4. Apostoli and Laqueriere: "De Taction polaire

du courant galvanique constant sur les microbes et

en particular sur la bacteridie charbonneuse.

Comptes Rendus Ac. Sc.. Vol. 110, 1890.

Cohn & Mendelsohn: "Oleber die Einwirkung

des' rlektrisch-n. Stromes auf die Vermehrung der

^--•orien." Beitrag zur Biologie del Pnanzen, ill,

1883.
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ness of the tissues, it is a question, in the

therapeutical employment of the current

of its interpolar action. Even in cases

where we place the electrodes directly on

the injured surface, we do not cause a

specifically polar effect of the current—in

the sense as understood in physics. Be-

tween the metal serving as pole and the

injured surface there must always be an

intermediate layer of liquid—moistened

chamois, wadding, linen or similar ma-

terial—without which galvanization, with

the exception of a few special cases, is im-

possible.

3. In cases, however, where the seat

of sickness is concentrated in internal or-

gans, such as the lungs, liver, etc., there

ran be no question of the therapeutical ap-

plication of the polar action of the cur-

rent.

In view of these observations, I made

my experiments in the following manner:

In order to have a homogeneous center,

with uniformly distributed microbes, I

sowed all cultures (with the exception of

.1/. Prodigiosus) into beef bouillon. T kept

the liquid containing the culture in a

glass tube of a diameter of 1 cm. and a

length of 20 cm. The two ends of the

tube extended into vertical arm?, a, a,

each 8 cm long. From the middle of the

tube there arose a similar tube b. I placed

in a, a' the electrodes of thick platinum

needles, which were connected with a bat-

tery of 40 elements. A milliammeter

was included in the circuit. Every time,'

before the galvanization, a culture was

transferred from the liquid to the central

tube, and in the case of experimentation

with animals, there was also made an

inoculation. Those primary cultures and

inoculated animals served as proofs. Then

the circuit was closed, and at determined

intervals—without breaking the current

—

experimental cultures and inoculations

were made from the same central tube.

After but a few experiments with M.

Prodigiosus I became convinced that cur-

rents of 20 to 30 milliamperes during a

period of 10, 15, 30, even 45 minutes,

produce no sensible change in the vitality

of the microbes open to our observation.

Therefore I either had to increase the

currents or lengthen their duration. But

stronger currents heat the liquid and

introduce a foreign agent—heat—which

disturbs the clearness of the experiment.

I. therefore, preferred to increase the du-

ration of galvanization.

RESULTS OF THE EXPERIMENTS—MICRO-

COCCUS PRODIGIOSUS.

The cultures of this microbe only were

made in gelatine. I judged as to the

changes which the current produced in the

vitality of this microbe, by the quantity

of thinned-out gelatine and the quantity

of colored substance (pigment) produced

by the microbe. Repeated experiments

proved that cultures, which were made

from microbes, subjected one and one-

half hours to the current, showed them-

selves less developed after 24 hours, in

comparison with the proofs, with respect

both to the quantity of thinned galatine

and the degree of coloring. This differ-

t nee was employed in the cultures, which

developed from microbes galvanized for

one and three-fourth? hours. After a two-

hourly galvanization the growth of the

microbes could be barely noticed. I did

not observe the complete cessation of

growth a single time within the limits 'of

these experiments.

CHICKEN CHOLERA.

The experiments with these microbes

had the purpose of learning the influence

which galvanization exercises on its virul-

ence and growing capacity. For this pur-
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pose 1 inoculated intramuscularly at

every experiment three rabbits with 1-10

cc-—the iirst with a normal culture

(proof), and the second and third (ex-

periment subjects) with cultures which

had been subjected to galvanization for

diil'erent periods. Simultaneously cul-

tures were also made on bouillon. The

experiment proved that a noticeable de-

crease in virulence occurs only, from the

culture injected, after galvanization for

one and one-half hours. The death of

rabbits inoculated in this manner occurred

5, 10, and even 20 hours later than that

of the proof. A galvanization of one and

three-fourths hours or longer completely

destroyed the virulence of the microbes.

As regards the cultures, their growth did

not cease even after a galvanization of 2

hours and 10 minutes. It interested me

to test the degree of immunity of the

rabbits which had remained alive after

such an inoculation with this microbe.

For this purpose I inoculated a rabbit

which had been vaccinated 10 days be-

fore, and at the same time treated a proof

with 1-10 cc. of a culture which had been

subjected to galvanization for only 30

minutes. Both died, however, after 14 or

15 hours. A similar negative result was

produced by an experiment with a rabbit

which had been inoculated 13 days before,

into which I injected—at the same time

with a proof—1-10 cc. of a culture which

had been subjected to a galvanization of

45 minutes.6

As to the question whether galvanized

microbes give cultures of a lesser virul-

ence, I obtained positive results by ex-

periments carried out as follows: I pre-

pared a culture of microbes which was

galvanized for 1 hour and 40 minutes,

and which killed a rabbit onlv after 39

6 As the question of immunity did not come

within the scope of this work and requires a special

minute examination. I dropped it entirely in the sub-

sequent experiments.

hours. The culture thus produced was

again subjected to galvanization, and I

inoculated one rabbit with 1-10 cc. after

1 hour and 30 minutes, the second after

1 hour and 40 minutes and the third after

2 hours and 10 minutes. Cultures were

also made simultaneously. The result was

that all the rabbits remained alive and

none of the cultures developed. It is

clear that the generations, which generat-

ed from microbes galvanized within these

limits, are considerably weaker in their

virulence and proved incapable of further

generation.

STREPTOCOCCUS.

The streptococcus, which I employed

for my experiments, possessed very great

virulence. Dr. Beszedko. who put this

microbe at my disposal in the most ami-

able manner, increased its virulence in

such a degree, that one-twentieth million

in doses of 1-10 cc. acted fatally on white

mice.

The experiments with this, as with the

previous microbes, were for the purpose

of studying the action exercised by the

current, with respect to virulence and

propagation. The inoculations were made

subcutaneously on white mice at the root

of the tail with 1-10 cc.

In the first experiment, which may

serve as prototype for all the others, there

were inoculated :

T. Proof with normal culture; died

after 16 hours.

II. After galvanization of 45 min-

utes; died after 40 hours.

ITT. After galvanization of 1 hour and

10 minutes; died after 40 hours.

IV. After galvanization of 1 hour

and 45 minutes ; remained alive.

V. After galvanization of 2 hours and

10 minutes; remained alive.

The current strength' was 25 to 30

milliamperes. All cultures made at the
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same time with the inoculations showed a

prolific growth.

All other experiments made in this

manner gave comparatively similar re-

sults. On the whole, it can be said that

a noticeable decrease in virulence of this

microbe can be detected only after a gal-

vanization of 45 to GO minutes. The de-

crease is in accordance with the length

of galvanization. After about one and

three-fourths hours the virulence disap-

pears entirely with the dose and current

strength indicated.

I did not observe a noticeable influence

of the current on the growth of tin; cul-

tures in these experiments. Does the vi-

rulence also decrease in the generations of

steptococci produced from galvanized mi-

crobes ?

The experiments made for this purpose

gave positive results.

The cultures which developed from mi-

crobes, galvanized for two hours and ten

minutes, did not kill the animals after

sixteen to eighteen hours, but after forty-

five to forty-eight hours. 7

As to the fact that I do not give defi-

nite, but approximate, figures in my ob-

servations, I can set forth the following

reason in justification : In the combina-

tion of experiments, such as mine, so

many different influences enter that it is

quite impossible to repeat the same experi-

ment with absolute accuracy. Only that

which relates to the current can be re-

peated with exactness. As regards, how-

ever, the nourishment of the cultures, the

animals employed in the experiments,

and mainly the microbes themselves, these

are factors which are only too changeable.

It is an easy matter to carry out accurate-

ly one or two points, but to exactly group

7. In order to extend the scope of my experi-

ments, I undertook similar experiments with the

Staphylococcus. Its virulence proved, however, so

low that the wounds caused by it were too slight to

merit mention here.

all elements in order to accurately re-

peat an experiment, is a matter of impos-

sibility. Nevertheless, definite conclusions

can be drawn from a scries of observa-

tions.

CONCLUSIONS.

My observations cause me to conclude:

(1) That the constant current exer-

cises in the interpolar space a modifying

influence on the vitality of the microbes.

(2) That currents of twenty-five to

thirty milliamperes exercise in one and

one-half to two hours an action vary-

ing from a weakening to an entirely

deadly effect in their virulence.

(3) That generations, which develop

from microbes galvanized in this manner,

develop a lesser vitality than their gene-

rators.

I low does the constant current act on

the microbes in its interpolar space?

There are authors who believe that the

study of the action of electricity on the

animal body must consist in the explana-

tion of the influence of a mysterious unit

of a so-called pure electric agent, inde-

pendently of
;
other physical properties

of this energy, such as heat, electrolysis,

etc. Dr. Kriieger, for example, gives in

his work. "On the Influence of the Con-

stant Current on the Growth and Viru-

lence of Bacteria." 8 a whole series of spe-

cial experiments, in order to fathom the

influence of the "actual action of elec-

tricity." He says : "As with the entrance

and exit of the current in liquids, the

polarization and chemical decomposition

of the same almost entirely cover the real

action of electricity, it is absolutely neces-

sary to exclude this disturbing secondary

action * * *." He does not explain

what he means by "real action of elec-

tricity." The results of his experiments

are recapitulated by him in the following

8. Zeit f. Klin. Medicin., XXII, 1893.
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manner: "It follows from these experi-

ments that the constant electric current

can, by excluding as much as possible the

chemical action of the ions, if not kill,

undoubtedly arrest, the bacteria com-

pletely in their growth." But he gives no

explanation, excepting as to the ionic ac-

tion, in what the influence of the current

exists.

Apostoli and Laqueriere set forth their

observations in their work, "De Taction

polaire du courant galvanique constant sur

los microbes,"9 in the following manner:

(4) The general conclusion which fol-

lows from our researches is that the con-

tinuous current in medical doses (50 to

300) has no action sui generis in the mi-

crobe cultures * * *." The authors

explain the results observed by them by

the chemical action of the positive pole.

This is quite rational, but it is incompre-

hensible as to what other action "sui gen-

eris" they expected of electricity I make

free to add that in personal conversation

with many important scientists I have

heard similar views expressed.

Such a view of the action of electricity

on the animal body is. in my opinion, a

complete error. Electricity, as a physical

agent, influences matter irrespective of

its nature, through the combined action

of all its properties, and only in this way

can the phenomena produced in the body

be explained.

It is true that each time, in the dif-

ferent forms of this energy, its different

properties appear as predominating. But

there is no form of electricity in which

any one of its properties is absent. Such

an energy would not be an electrical one,

but one which is still unknown to us. In

the action of the constant current in prop-

erties and values, as employed by us in

our experiments, its electrolytic proper-

9. Comptes Rendus Ac. Sc., Vol. 110, 1890.

ties are predominant.
.
We must, there-

fore, look in them for the explanation of

the results observed. There is no doubt

that the constant current produces at the

same time with chemical, also molecular

changes in the animal body. But they

continually go hand in hand, and can in

no manner be studied separately. It is

a matter of absolute impossibility to iso-

late the molecular from the chemical phe-

nomena. This would also be entirely use-

less, as in the present conditoin of science

these two phenomena are considered as

identical in their nature.

In my work, "The Basis of the Thera-

peutical Action of the Constant Cur-

rent."10
I came to the conviction by way

of experiments that:

a. The electrolytic phenomena, which

the passage of a constant current through

the electrolyte causes, take place in the

interpolar space as well as at the poles.

b. In the entire distance traversed the

ions travel, as though charged with pres-

sure electricity, to the poles as to the ex-

treme points of highest attraction. This

process will doubtlessly also take place,

under the action of the current, in the

liquid in which the microbes are sus-

pended. The dividing of the electrolyte

into ions and their migration will not

only take place in the liquid alone, but

also in the microbes in their protoplasm,

which certainly contains electrolytes, as

salts and water. This alone suffices to

act in a modifying way on the vitality of

the microbes. It has been determined in

bacteriology that even a simple plasmol-

ysis may prove deadly for microbes at

a certain strength. The more reason to

assume, that an electrolvtical decomposi-

tion of the plasm must cause large changes

in the physiological functions of the mi-

crobe. It is also known that the microbes,

10. Zeit. f. Elektrotherapie, March number, 1900.
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although they have a great death-resisting

capacity, are quite easily affected by ex-

terior influences, and easily react on the

same. It is understood that in the cen-

ter in which the microbes are suspended,

the changes caused by the current—an in-

crease in acid and alkalis—must also in-

fluence the vitality of the microbes. In

this case the action of the current can be

compared to that of sunlight, which, as

has been determined, exercises through

Its chemical action on the center, a strong

influence in retarding the growth of the

microbes. As specially reductive of the

bacteria were found to be the ions of

oxygen and chlorine, appearing in a

nascent state in the center and which, as

known, are among the strongest bacte-

ricidal agents. In fact, there are sufficient

reasons from consideration of the phys-

ical-chemical properties of the current to

explain the changes in the vitality of the

microbes which I observed in my experi-

ments.

I will here take advantage of the op-

portunity to thank most warmly Dr. Bo-

rel, whose amiable and highly scientific

advice greatly facilitated the execution of

my work.

Involuntarily the question comes up,

Docs all this take place as accurately as

in a glass? Certainly not with absolute

accuracy, although according to the laws

of physics, the constant current produces

in the animal body, qualitatively as well

as quantitatively, the same phenomena as

in the experimental tube. The difference

is probably caused by the conditions of

the center. In the tube the current acts

on a constant homogenous center, and on

a perfectly limited mass. In the animal

body, however, all these conditions do not

exist. Here the current spreads much
more fan-like. The products of electrol-

ysis are partly produced and assimilated

by the surrounding tissues, and partly

carried off by lymph and blood current.

Therefore an acid resultant will not, all

other things being equal, reach the same

degree of intensity as in the tube. From
this it follows that the current in the ani-

mal body will not exercise full influence

on the microbe inhabitants, as is done in

the experimental culture. But we must

not draw the conclusion therefrom that

the action of the current in the animal

body is necessarily weaker. It may even

be more intense. This will depend on the

conditions under .which the life of the mi-

crobe occurs in the animal body. In the

experimental culture, the microbes are left

to themselves, and under conditions most

favorable to their nourishment and rapid

propagation. In the animal body, how-

ever, they must battle for their existence

with the elements of the surrounding tis-

sues. They are placed under the neces-

sity to overcome here for their nourish-

ment and propagation, the complicated re-

sistance of the tissue cells, which rep-

resents a considerable antagonism to their

activity. It is clear from this that it is

much more difficult for the microbes in

the animal body to resist the action of the

current, than in the experimental culture.

Nor may it be forgotten that the pass-

age of the current11 increases the local

nourishment of the tissues, and with it

the resistance of the cells. This circum-

stance will also in its turn make the con-

ditions of living worse for the microbes.

Finally, nothing forces us to limit the

therapeutical galvanization to twenty-five

to thirty milliamperes. We can. accord-

ing to circumstances, increase the current

two or threefold. Here the local increase

in temperature, which I took such great

11. See my article: "Donnees biologiques relatives
au traitement des inflammations aiguees par le

coursant continu." Comptes Renins du Second Con-
gres international d'Electrologie medicale, a Bern,
1902.
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care to prevent in m\ experiments, is not

to be feared. Such a phenomenon would

even be very useful in this case for thera-

peutical purposes. In his excellent and

exhaustive work, "Elements de microbio-

logic generate,"12 Dr. Nicolle says: "It

has long been known that the leucocytes

require a certain degree of temperature,

in order to develop their ameboid activity

* * *. It is likewise known that the

white cells greatly require oxygen and

that they invariably turn to the points

richest in air. Heat and oxygen thus rep-

resent here two powerful exciters." Un-

der these conditions the current appears,

so to speak, as exciter of phagocytosis,

which under certain circumstances can

render essential services to therapeutics.

From all that has been said above, it

can be concluded that the action of the

current on the microbes living in the ani-

mal body is identical to the one which I

observed in my experiments. In this man-

ner the importance of the current as a

therapeutical agent in inflammations be-

comes considerably greater. The current

not only increases the resistance capacity

of the tissue cells against the harmful

agent, but also acts in inflammations of a

12. M. Nicolle: "Elements de microbiologic gen-

erale," p. 198.

microbe origin directly on the microbes

themselves, by reducing their vitality.

In the interest of scientific truth I

found it rational in my examinations to

limit every experiment to a .-ingle period

of galvanization. With a patient we can,

however, repeat the application daily, and

in extreme cases, two to three times daily.

And after such repeated action of the cur-

rent, the therapeutical effect must become

considerable. My experiments proved that

the generations produced by galvanized

microbes have a less virulence than their

generators. We must assume that the mi-

crobe culture vegetating in the animal

body will gradually generate weaker gene-

rations, following repeated galvanization.

Their part as harmful agent must in this

manner gradually lessen and finally dis-

appear. At the same time the resistance

of the cells attacked will increase up to

their complete recovery.

All the above facts and observations

offer new grounds to explain the favor-

able action of the constant current in in-

flammations. The clinical observations

published by me and other authors may

serve as direct confirmation of this. I

intend, however, in order to fully clear

up the question, to make further direct

laboratory experiments and exhaustive

clinical observations.

A Roentgen Ray Congress.

A congress to discuss the Eontgen meth-

ods will meet in Berlin on April 30. 1905.

Professor Rontgen will be the guest of

honor of the congress, which marks the

tenth anniversary of the publication of his

discovery.

We regret to announce the death of

Dr. I. P. Klingensmith, of Blairsville,

Pa., who died at his home on September

27, 1904, after an illness of five months,

aged 54 years and 5 months. He was a

member of the American Electro Medical

Society.



Fifth International Electrical Congress,

St. Louis, 1904.

PERM A N ENT ORGANIZATION.

At the general meeting of the congress

in (he Coliseum Music Hall at 9:30 a. m.

on Monday, 12th of September, the fol-

lowing permanent organization was

adopted unanimously:

GENERAL OFFICERS.

President—Prof. Elihu Thomson.

Vice-Presidents—Mr. Bion J. Arnold

(chairman of executive committee), Prof.

II. S. Carhart, Prof. W. E. Goldsborough,

-Mr. C. F. Scott, Dr. S. W. Stratton.

G neral Secretary—Dr. A. E. Kennelly,

Harvard University, Cambridge, Mass.

Treasurer—Mr. W. D. Weaver.

OFFICERS OF SECTIONS.

Vice-President. Secretary.Honorary Chairman. Chairman.

A—General Theory.

Dr. S. Arrhenius. » Prof. E. L. Nichols. Prof. W. L. Miller. Prof. H. T. Barnes.

B—General Applications.

Prof. G. Grassi. Mr. W. Deddell. Prof. S. Sheldon.

Prof. C. Zipernowsky. Prof. C. P. Steinmetz. Prof. P. Weber.

C— Elcctro-Chemistrv.

Prof. Dr. W. Ostwald. Prof. H. S. Carhart. M. Dennery. Mr. Carl Heung.

D—Electric Power Transmission.

M. Paul Janst.

Ing. A. Maffezini. Mr. Chas. F. Scott. lag. E. Jona. Dr. Louis Bell.

E—Electric Light and Distribution.

Miguel Otamendi. John W. Lieb Jr. Dr. George Xewbery.

Senor R. P. Arizpe. Mr. Gano S. Dunn.

F—Electric Transportation.

Herr Baron Ferstel.

G. J. von Swaay. Dr. Louis Duncan. M. Marins Latom. Mr. A. H. Armstrong

G—Electric Communication.

John Hesketh, Esq. M. F Trie.

H. E. Harrison. Esq. Mr. F. W. Jones. J: C. Shields.

H—Electro-Therapeutics.

Prof. J. A. Bergonie. Dr. Wm. J. Morton. M. G. de Nerville. Mr. Wm. .T. Jenks.

Mr. B. Ghernrdi.

/
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Notes of the Tleetings.

The committee of organization of the

International Electrical Congress, 1904,

was appointed by the president of the St.

Louis Exposition, June, 1903, and held

its first meeting July, 1903. In response

to invitations to join the congress over

2,000 acceptances have been received,

1,600 from the United States and 400

from other countries. On September

11th the rolls of the congress contained

1.700 names as having completed mem-

bership by payment of fee. In response

to invitations to well-known workers thru-

out the world, 170 papers were presented

to the congress, of which nearly 100 were

in type for distribution at its sessions.

The papers presented were generally of

a high order of merit. They will be

printed in a bound volume and distrib-

uted to members of the congress. The

price of the volume to non-members is

$10.

SECTION H—ELECTRO-THERAPEUTICS.

Under the able direction of the chair-

man, Dr. William J. Morton, twenty-one

papers were presented, some of which

summed up existing knowledge on cer-

tain subjects, while others gave reports

of original and valuable investigations.

Prominent among the latter were Dr.

Morton's paper on "Artificial Fluores-

cence" and Professor Schatzky's paper on

"Effect of the Constant Current on Mi-

crobes."

In the absence of their authors a num-

ber of the papers were read by title only.

The discussions were animated and brot

out much valuable information. Alto-

gether section H was one of the most

successful of the sections of the con-

gress.

FLUORESCENCE ARTIFICIALLY PRODUCED

IX THE HUMAN ORGANISM BY THE

X-RAY, RADIUM, OR THE HIGH-

FREQUENCY CURRENT.

Dr. William J. Morton read this paper

and illustrated it by a considerable num-

ber of photographs. By the use of

fluorescent solutions, taken internally,

new radiations are set up in the tissues

by the x-ray, light, etc. The human body

normally contains a fluorescent alkaloid,

"chinoidin." In malaria he had found

the chinoidin reduced in quantity or

completely absent. Quinin in sufficient

dos^s restores artificially the fluorescent

character of the blood and in this way

destroys the malarial germs. In some ex-

periments he found that Paramecium in

a fluorescent solution was able to live

thirteen hours in the dark and only eight

minutes in the light. It is found that the

yellow and green light affect micro-or-

ganisms more strongly than the violet rays

in fluorescent solutions. The substances

experimented with are quinin. esculin and

fluorescin, which he selected because of

their harmless character. Twenty drops

of a 3 or 4 per cent solution of one of

these substances was administered, and

an x-ray photograph of the hand was

taken an hour later. The photograph was

much more distinct in detail than one

previously taken. The fluorescent effect

is also made evident by holding a tube

of radium against the ear in a dark room,

when a distinct glow is visible.

Dr. Morton reported marked improve-

ment in various patients by raying after

the use of the fluorescent solutions. He
was accustomed to give five drops after

meals three times daily and to gradually

increase the dose to twenty drops if tol-

erated.
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REPORT OF THE COMMITTEE ON NOMEN-

CLATURE AND STATIC MACHINES.

This report was road by Prof. Samuel

Sheldon at the joint meeting of Section

H with the American Electro-Therapeutic

Association. A series of experiments was

undertaken by the committee to deter-

mine the efficiency of the machines. Only

three machines had been furnished to

the committee in time for this test. The

results showed that the efficiency was

very small when the machines were run-

ning slowly. When the current furnished

was near the maximum the efficiencies

were 41 per cent for the Waite & Bart-

lett, 46.2 per cent for the Van Houten &
Ten Brock, 42.8 per cent for the Mc-

intosh. Taking into consideration the

various sources of loss thru friction of

air, friction of the bearings and leakage

of the current, this efficiency of over 40

per cent in each case was considered

highly satisfactory. The current is pro-

portional to the speed of the machine, to

the length of the collectors, to the dis-

tance of the combs from the center and to

the number of collecting points. Full

details were given of further experiments

to determine the output of the various

machines tested. The 8-plate Mcintosh,

speed 400, gave 0.649 milliampere. A 10-

plate Waite & Bartlett. speed 380, gave

0.725 ma. A 2-plate Wagner (mica

plate) , speed 1,305, gave 0.34 ma. A 12-

plate Van Houten & Ten Broek, speed

340, gave 0.968 ma. An 11-plate Titus,

speed 265, gave 1.042 ma. Professor Shel-

don regretted that more machines had not

been placed at the disposal of the com-

mittee. The output in milliamperes is the

equivalent steady discharge. The actual

discharge from a static machine may be

as high as 1,000 amperes, but each dis-

charge continues for only a small frac-

tion of a second.

Professor Jenks, the secretary of the

section and a member of this committee,

made brief reference to the two earlier re-

ports of this committee to the electro-

therapeutic association. He said the

speed of a Wagner disk, at the center of

the comb, was 4,400 feet per minute, or

fifty miles an hour, while the speed of

the Mcintosh disk was only 1,200 feet per

minute. Professor Jenks thot there was

a good deal of misapprehension regarding

high-frequency currents, many practition-

ers thinking they were using high-fre-

quency currents when they had only the

ordinary impulsive or spark discharge. The
current is oscilatory when the square of

the resistance multiplied by the capacity

of the circuit is less than four times the

inductance. Thumb rules may be adopt-

ed in order to secure high-frequency dis-

charges; first, make the relative capacity

of the body of the patient small, so that

it becomes a conductor only and not a

condenser; second, make the resistance

of the whole circuit as low as possible;

and. third, increase the inductance by

the use of a short and coreless helix of

heavy wire.

The resistance of a 2-inch air gap,

which is probably 100.000 ohms or more,

may become not more than 100 ohms

after the spark has once begun. With the

ordinary size Lyden jars, assuming the

resistance of the patient" to be 400 ohms,

the frequency of the oscillation is nearly

6.000.000 per second.



Electro-Therapy.

LESSON XV.—X-RAYS.—CONTINUED.

BY X. PEOOXOE HALL.

X-rays are believed to be pulsatory

electric waves of the same nature as

waves of light, produced by the impulses

of charged particles in the kathode

stream. .Nothing definite is known as to

the nature of the differences among rays

of high and low penetration, but since

rays of high penetration are produced

from a kathode stream of high velocity

it seems probable that these waves are

shorter and of greater relative ampli-

tude than those of low penetration.

In considering the production of x-

rays from a Crookes tube ,the source of

the current is of no importance provided

the electromotive force and amperage be

sufficient. A 16-plate static machine

gives scarcely enough current for heavy

x-ray work. The static current is also

less under the control of the operator than

is the current from a well-constructed

coil. In other respects the static ma-

chine is just as good as a coil, and vice

versa. The quantity of current supplied

to the x-ray tube, its electromotive force

and its impulsiveness are the three fea-

tures of prime importance. The rapidity

of the impulses is a factor of the volume

of the x-rays produced. The value of

the electrolytic interrupter in the pri-

mary' circuit of a coil consists in the sud-

denness and rapidity of the interruptions.

Other things being equal, 2,000 interrup-

tions per minute give twice the intensity

of x-rays obtained from 1,000 interrup-

tions per minute, tho the penetration of

the rays may be the same in the two

cases.

In a plain Crookes tube the antikathode

is a disk at the center of the bulb. Oppo-

site this is a disk-shaped aluminum

kathode. When an impulsive current

passes thru the tube, particlee of the gas

are thrown from the kathode violently

against the antikathode, from which they

rebound and strike the wall of the tube.

The impulsiveness of the impacts de-

pends in part upon the vacuum of the

tube, in part upon the style of interrup-

tion in the primary current of the coil

and in part upon the other resistances in

the secondary circuit. Particles of the

gas appear to become entangled in the

wall of the tube, and after some time

the vacuum of the tube becomes higher.

Various devices are employed for reduc-

ing the vacuum. The only plan available

for the plain tube is heating, which must

be done gradually and maintained for

from fifteen minutes to an hour, and fol-

lowed by very gradual cooling. The

temperature required is 400° or 500° F.

After baking, the tube appears to be the

same as it was before using, but after

repeated use, particularly with a heavy

current, a tube is found to have under-

gone changes which impair its efficiency.

These changes are not well understood.

They mark the ageing of the tube. The
rays produced from an old tube appear

to be less homogeneous. Tubes age very

rapidly when used with a heavy current

and very slowly when used with a light

current. Some differences appear to de-

pend upon the kind of gas contained in

the tube, but the whole matter of aging

needs further investigation.

The regulation of the vacuum is also

accomplished by a number of special de-

vices which are more or less efficient, but

not perfectly satisfactory. If an operator

has only a few tubes it is advisable to



278 THE AMERICAN X-RAY JOURNAL. [September, 1904.

have them of the self-regulating type.

Operators who use a large number often

prefer the simple tube, from which they

are able at any time to select one having

the right vacuum for the purpose re-

quired.

When the vacuum is low the kathode

particles are projected at right angles

from its surface. When the vacuum be-

comes high the particles repel each other

more forcibly and come to a focus at a

greater distance from the kathode. With

a given kathode, therefore, the focal dis-

tance of the stream changes with the

vacuum of the tube. In x-ray photogra-

phy, in which it is important that the

antikathode should be at the focus of

the stream, each tube does good work

when the vacuum is within a certain lim-

ited range, and gives shadows more or

less blurred when the vacuum is either

above or below these limits. A tube with

adjustable anode has been designed to

meet this difficulty. For therapeutic work

it is not necessary that the antikathode

be at the focus of the stream, nor is it

necessary to stop the stray x-rays which

are produced from various parts of the

tube by stray and reflected kathode rays.

For photography these stray x-rays should

be eliminated by two lead screens, one

having a small hole and placed near the

tube, the other having a larger hole and

placed close to the object, so as to allow

only the required cone of rays to pass thru

both holes.

The x-rays are scattered to some extent

by almost all substances, but the amount
of the scattering in different cases is

very differ?nt. The rays that strike upon

a lead plate are nearly all transformed or

destroyed; those that strike upon a sil-

ver plate are very largely reflected or dif-

fused; a silver plate may, therefore, be

used as an intensifying screen in x-ray

photography. If the silver plate is close

behind the gelatin 'film, the effect of

the rays upon the film is nearly doubled.

The action of the silver appears to be a

surface action only. Other substances,

such as wood and air, cause a diffusion of

the ray thruout every part. For this rea-

son it is advisable in taking a photograph

to have as little air as possible between

the object to be photographed and the

sensitive plate.

X=Ray Diseases of the 5kin.*

BY C. H. FESSENDEN. M. D.

I have selected as the subject of this

paper the treatment of a class of cases

which, while to the x-ray therapist it pre-

sents no particular novelty, has been car-

ried out with the routine employment of

a tube of high vacuum in all cases, for

which, in the beginning of my work at

least, there was no precedent, the weight

of authority being in favor of the low-

•Abstracted from a paper read before the National
Society of Electro-Therapeutists.

vacuum tube and the production of a

"mild dermatitis."

My first essay into the field of thera-

peutic work was in the treatment of a

case of -recurrent carcinoma of the breast,

in which I happened upon one of the few

patients whom I have found to be un-

duly sensitive to the x-ray. In this case

the second treatment given with a low

tube was followed by such a violent re-

action as manifested by elevated tempera-



No. 3 ] X~RA Y DISEASES OF THE SKIN. 279

ture and a general erythema of the trunk,

not only of the portion rayed, but of the

back and sides as well, that 1 acquired

perhaps an undue respect for the mighty

force which I had liberated. These cir-

cumstances, together with the desire of

avoiding the much-dreaded burn, were

the determining factors which led to the

routine use of the high tube; but as the

work progressed it was noticeable that the

results were as rapidly obtained as in re-

ported cases of a similar nature wherein

use had been made of the low tube and the

production of an artificial dermatitis.

Latterly the use of the high tube has

been adopted as a matter of deliberate

choice, and results have been sufficiently

prompt and graitfying to warrant a con-

tinuation of a method whereby it is pos-

sible to assure the patient that there is

little or no danger of producing the x-ray

burn, a bugbear that is present in the

minds of a surprisingly large proportion

of persons presenting themselves for treat-

ment, due, no doubt, to an injudicious

and sensational secular press. Indeed,

the majority of general practitioners are

not free from the association of the use of

the x-ray with a degree of danger to the

patient far in excess of that which pre-

sents itself to the mind of one who is

familiar with this class of work.

The first application of the ray to ab-

normal skin conditions was in the case

of an eczema occurring in one of my
nurses. There were present on the el-

bows and the extensor aspect of either

forearm a number of dry. scaly patches,

varying in size from thatof -:i 10-eent piece

to that of a silver dollar. These had been

present for a number of years, dating

back to her school days, at which time

they made their first appearance, result-

ing, apparently, from friction and press-

ure from the school desk. During a pe-

riod of two weeks three applications were

made \o each arm of fifteen minutes'

duration, and with the anode one foot

from the skin. The result was the en-

tire disappearance of the roughened con-

dition, the only evidence of former dis-

turbance being the persistence for some

weeks more of a dusky discoloration upon

the sites of former lesions, and even this

in time entirely disappeared, leaving an

apparently normal integument. This re-

lief continued for some two years or

more, but the condition has since recurred

following marriage and parturition.

Later on my small apparatus was re-

placed by a 10-plate machine and a more

extended equipment of tubes of the ad-

justable variety; and with this more pow-

erful apparatus the cases following have

been treated during the past year; and,

while the number is not large, it rep-

resents all cases treated during that time

which have not heretofore been reported

and which can come strictly under the

classification of skin diseases. This is

simply mentioned in passing that it may

not be presumed that a selection of favor-

able cases has been made, the desire of

this paper being to present an absolutely

accurate summary of work done, that the

true value of this method of treatment

may be shown.

Case 2.—This patient was a domestic

who had been suffering for a number of

years from eczema of the palms and

palmar surface of the fingers. Treatments

were given for fifteen minutes at one foot

three times a week. The first few treat-

ments relieved the painful condition, and

at the end of the second week there was

an entire healing of the fissures. Later

they recurred in a slight degree, to yield

still more readily to treatment, and final-

ly, at the end of three months, eighteen

treatments having been given in all, the
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case was discharged as apparently cured,

and I believe the result to have been per-

manent, as she gave assurance that, should

there be a recurrence, she would again

report for treatment, and at the end of

some nine months she has not yet so re-

ported.

Case 3.—This case was one of psoriasis

occurring in a young married woman,

and which had been present for three or

four weeks. There were isolated patches

upon the upper portion of the chest, also

upon the back and posterior aspect of the

thighs. Each locality was rayed at one

foot for ten minutes. The first applica-

tion relieved the itching in a measure,

and after three treatments, covering a pe-

riod of eight days, entire relief was ob-

tained and the case discharged.

Case 4.—This was also a case of psoria-

sis, the patient being a young man of

30 or therabouts and of a decidedly neu-

rotic temperament. The eruption was

confined to the back and to the inner as-

pect of the thighs. At each sitting two

exposures of fifteen mirrutes each were

made upon the back and thighs respect-

ively. Five treatments in all entirely re-

moved the disturbing conditions. Dur-

ing the progress of the treatments there

was developed one of the chance by-effects

which have given a valuable hint in static

treatment of neurotic patients. After

the first treatment the patient reported

that, following the raying of the spinal

column, there occurred a particularly

buoyant condition and a sense of exhilara-

tion with an increased po"wer of endur-

ance. This result was not entirely tempo-

rary, as at the end of treatment there

was a sense of general well being, such

as had not been experienced for some

time. Following up this hint I have, in

a number of neurotic cases, employed a

five-minute raying of the spine at a dis-

tance of eighteen inches with most grati-

fying results. C ranted that this effect

may be psychic in a measure, it has

seemed to be none the less a beneficial

one.

Case 5.—This patient, a blacksmith by

trade, was also referred to me for an

obstinate attack of -psoriasis occurring

upon the back. The heavy undercloth-

ing and the perspiration incident to his

occupation produced an additional irrita-

tion and the itching was nearly unbear-

able. In this case the eruption was con-

fined entirely to the back, which was gen-

erally covered with isolated patches. Ex-

posures were made for fifteen minutes at

one foot with a high tube. There were

given in all six treatments, covering a

period of two weeks and a half,, at the

end of which time the irritation had dis-

appeared and the skin regained normal

conditions.

Case 6.—This case was perhaps the

most satisfactory of any that have come

under my care, inasmuch as it was one

which had been pronounced incurable, both

by general and special practitioners; in-

deed, I myself, so he reminded me, told

him some twelve years ago that I should

have to give him up as a bad job. The

patient was a man of middle age, with the

following history : He has always been

a man of good and regular habits, and

up to the time of early manhood had been

perfectly free from all abnormal skin con-

ditions. At that time, during a smallpox

epidemic, vaccination was followed by a

succession of boils in various parts of

the body, which in turn were followed by •

an app'earance of eczema, first under the

arms and latterly appearing successively

upon various parts of the body, leaving

one locality as it appeared in a new spot.

All sorts of measures, local and consti-
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(rational, had been tried during the last

thirty years without relief.

The surface of each leg was exposed at

a distance of one foot for fifteen minutes.

After a few treatments the skin gradually

became somewhat more pliable and the ir-

ritation less marked. After the first half

dozen treatments each sitting was supple-

mented with an application of the brush

discharge from a wooden electrode with

a metallic tip. From this time improve-

ment seemed to bo more rapid, and at the

end of the eighteenth treatment the case

was discharged with perfect freedom from

all irritation, the skin having assumed its

normal thickness and pliability. The only

measure, other than electrical, adopted in

the treatment of this case was the nightly

inunction with plain lanolin. The last

treatment was given early in February,

and at the present writing there has been

no return of abnormal conditions. The

notable feature in the treatment of this

patient was the more rapid progress after

the adoption of the supplementary brush

discharge.

Case 7.—This young man. a painter by

trade, had been suffering for nearly a

year from an obstinate and painful der-

matitis of the palms and palmar surfaces

of the fingers, following a specific infec-

tion. The entire palmer surfaces of both

hands were covered with a desquamating

epidermis, closely resembling that follow-

ing scarlatina, and which left behind it

a tender red skin, which in turn thick-

ened, cracked and desquamated. There

were also numerous deep and painful

fissures, bleeding at times. The whole

condition was 1 considerably aggravated by

the nature of his occupation. Treatment

was given throe times a week with a tube

at one foot from the skin, and relief was

soon manifested in the healing of the

fissures and cessation of soreness, but

desquamation ;ilmui took place, although

leaving this time a more nearly normal

surface. Continued treatment finally re-

stored normal conditions after about three

months.

One noticeable feature of this case

was the entire absence of perspiration, and

to overcome this condition during the

latter half of the time the following ex-

pedient, was adopted: An electrode con-

forming to the shape of the palms was

made of two layers of thick tinfoil with

a layer of absorbent cotton between the

two layers of foil to insure perfect co-

aptation to the irregularities of surface.

By means of this electrode a ten-minute

application of the Morton wave current

was made at each sitting, resulting in the

production of a profuse perspiration, and

from the time of the adoption of this

measure progress toward recovery became

much more rapid.

Case 8.—This case has proved to be one

of the most stubborn as well as one of the

most satisfactory in its ultimate result.

The patient, a young lady teacher, has

had from a period dating from girlhood a

particularly aggravated dermatitis of the

palms, associated with a general anemic

condition. She was first referred to me
early in the present year, having already

had eight x-ray treatments at her home

during the Christmas vacation, so that

improvement had already begun, and I

did not have an opportunity to see the

case at its worst. At this time the larger

portion of the palmar surface of each

hand was covered with a thick, dry, scaly

epidermis, with numerous fissures, par-

ticularly about the roots of the fingers

and in the folds between the thumb and

index finger. The condition, aside from

being a painful one, was the source of

constant annoyance because of the un-

sightly condition of the hands. Two to
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three treatments a week were given with

the high tube at one foot from the sur-

face for fifteen minutes. Between Janu-

ary 8th and March 29th eighteen treat-

ments in all were given, and at that time

the left hand was entirely well and the

right so nearly so that it was hoped that

the accumulative effect of the treatments

might carry along until normal conditions

were established. However, this did not

occur, and early in May treatment was

resumed, the lesion being confined to a

slight roughness in the fold between the

thumb and index finger of the right hand

with one superficial crack. Treatment

twice a week was given through May and

the case was discharged June 3d with an

apparently normal integument upon both

hands, a condition that has not existed

since the first onset of the disturbance.

As an auxiliary measure during the first

period of treatment thin rubber gloves

were worn at night and a local applica-

tion to which she had resorted previous to

treatment, consisting of a proprietary

preparation, the principal ingredients of

which appeared to be tar and glycerine,

was employed. Constitutional treatment,

the nature of which I am unfamiliar with,

was kept up by her regular physician.

During the latter period of treatment use

of the high-frequency current through a

vacuum electrode was made supplemental

to the regular raying with apparent ad-

vantage. Prognosis is at the present time

doubtful, but in any event there is a

present freedom from all annoyance, either

from a physical or esthetic point of view,

and, to the mind of the patient at least,

the result has amply warranted the

trouble and expense incurred in reaching

it. Certainly all methods employed for

relief had been futile until this one was

employed.

A careful consideration of the method

employed in the treatment of these cases

would seem to bear out the idea suggested

at the last meeting of this body, viz., the

twofold action of the ray depending upon

the vacuum of the tube employed and its

analogy to, if not identity with, the two-

fold action of the crude and attenuated

drug.

In a large number of varying conditions

I have depended upon the tonic action of

the ray from the high tube, in all cases

avoiding production of irritating effect,

either from the low tube or the too fre-

quent or too prolonged exposure to the

high tube, believing this to be the logical

and safe method of treatment. It is gen-

erally admitted that abnoraml skin con-

ditions, as well as morbid growths, depend

upon a tissue condition of low vitality,

yielding to a degree of radiance short of

that sufficient for the destruction of nor-

mal tissue. Furthermore, there seems to

be a primary tonic action of the ray far

short of its destructive action which in-

creases functional power in the skin and

glandular organs.



Unipolar X=Ray.

BY SAMUEL STERN, M. D., NEW YORK.

Amongst the defects of. the Crookes

vacuum tubes of today—as they arc used

for the production of x-rays for thera-

peutic purposes—perhaps the most glar-

ing is that they must necessarily be con-

nected with both poles of the apparatus.

This makes practically a stationary appa-

ratus, do s not permit handling with any

degree of ease, and often prevents us from

using the effective rays on surfaces not

(easily reached, or those situated in the

various cavities of the body.

A number of attempts have been made

to construct tubes with long cylindrical

projections, which may be used in cav-

ities. These projections are from six to

eight inches long, which brings the dis-

tance from the anode, where the rays are

generated, to the tip of the projection,

where they are emitted, up to ten inches

or more. As the projection can rarely be

passed up directly to the lesion treated,

we must allow for several additional

inches of distance, reckoned from the

source of the ray. Considering that the

intensity of exposure is in inverse square

ratio to the distance from the source of

the ray, we find that, allowing for a dis-

tance of about twelve inches, these ex-

posures would have to be greatly pro-

longed to be effective.

This is a very serious drawback in

treating lesions situated in cavities (such

as the throat, for instance), where the

time of exposure, on account of the incon-

venience of keeping the tube in position,

is of vital importance. The rays as they

are emitted from the cylinder travel in all

directions, and it is a very difficult matter

to protect the healthy surrounding tissue

from their injurious effects.

In experimenting with various forms

of high-frequency resonators. I have found

that if two Leyden jars are connected by

their internal armatures to the two poles

of a coil, and the external armatures are

connected to a spiral coil having a few

strands of thick wire, followed by spirals

of fine wire, the current which is derived

from the inner extremity of the spiral,

when connected with one pole of a

Crookes vacuum tube will produce x-rays.

This arrangement is very similiar to the

apparatus known as the Oudin's reson-

ator.

This method enables us to use vacuum

tubes of different sizes and shapes, small

enough to be passed into the throat, or

any other cavity, with the position of the

cathode and anode arranged in a way that

the rays can be made to travel in any

direction desired. For instance, in the

treatment of the larynx, the tube

can be passed into the throat over

the lan'nx, the rays being directed

downward, so that they will strike

the larynx directly without being com-

pelled to travel through any intervening

tissue. In treating the oesophagus, these

bulbs can be made so as to be attached to

a flexible rubber tubing, which may be

passed down to the lesion to be treated.

While limited time and opportunity have

not permitted me to make experiments in

regard to passing these bulbs into the

stomach itself, I see no reason why an

arrangement similar to that devised by

Bxner* and Einhorn,t for the introduc-

tion of radium into the stomach, should

not be used as effectively in introducing

these bulbs. The fact that they are at-

tached by only one pole, and that the

* Wiener klinische Wochenschrift, January 28, 1904.

+.Medical Record, March 5. 1904.
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I Its can be made of any desirable size,

should make it a simple matter. Similar

methods can also be used for the introduc-

tion of these bulbs into the rectum or

vagina. The tubes which I have used are

simply small vacuum bulbs with a kathode

fused into one extremity, and an anode

into the other, placed at the usual angle.

The kathode extremity of the tube is at-

tached to an insulated glass handle similar

to those used in treating by high-fre-

quency currents. This is screwed into a

wooden handle, with a wire running thru

it, inserted to the extremity of the

kathode. The whole arrangement appear-

ing as an ordinary elongated high-fre-

quency tube, with the exception of the

infused cathode and anode at its extrem-

ity. The anode has no attachment on the

outside of the tube, and is merely used

A N ew Remedy for Appen licitls.

German medical journals are recom-

mending a new and peculiar remedy for

appendicitis, the employment of which, it

is declared, will obviate the necessity for

the use of the knife in the great majority

of cases. This remedy consists in walk-

ing on all fours twenty minutes four times

a day. A contemporary states that this

method is not only original, but almost

aboriginal. However this may be, the

method is certainly worthy of considera-

tion. This method of treatment operates

by strengthening the abdominal muscles.

When the muscles have relaxed, the bowels

become displaced, congested and diseased;

the disease extends to the appendix, and

thus an inflammation is produced. It is

claimed that a well-known German dip-

lomat has been recently cured of chronic

appendicitis by this method.

We do not doubt that a person having

this disease, if not in an acute stage, may

to direct the rays toward (lie point de-

sired . Experiments tend to show that the

anode is superfluous, and that the rays

can be generated directly on the glass.

These bulbs, on account of their minute

size, become hot in a short time, but con-

sidering that the source of the rays can

be brought so closely to the lesions to be

treated it is seen that a half-minute ex-

posure at a distance of perhaps one inch

from the source of the ray is equal to a

number of minutes with the tube at the

usual distance. There is some sparking

from the surface of the tube, due to the

high-frequency currents passing through

it, which can be remedied by enclosing the

entire tube in rubber, with the exception

of the parts through which the rays are

desired.

—

Med. Record.

. be benefited by getting down on all fours

and walking like a dog; but there is some-

thing more he must do, also. Though he

may with benefit walk like a dog. he must

stop gnawing bones like a dog. The dog's

method of locomotion is good gymnastics

for strengthening the abdominal muscles,

but the dog's diet is not adapted to the

human constitution. Flesh eating has re-

peatedly be _>n shown to be an active cause

of appendicitis. Persons who do not eat

flesh are little subject to appendicitis. This

has been clearly proved by statistics col-:

lected in Algeria and elsewhere where

there is an opportunity "for comparison of

flesh-eating and non-flesh-eating classes.

Undigested fragments of flesh undergoing

decomposition in the colon are especially

the cause, setting up inflammatory proc-

esses in the colon which easily extend to

the appendix and even to parts that are

more remote.—//ea 1th.
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Animistic Medicine.

The rapid increase of schools, teachers

and practitioners of psychic healing in-

dicates more than a mere craze. There

is conviction in it. We are not dealing

with simply besotted visionaries. They

are as rational as we are, and they are

as able to bring out conclusive argument

as any of us, supported by Holy Writ,

logical reasoning and actual good results.

They believe in their methods, whereas

very many who denounce them are physi-

cians that have little confidence in their

own modes of medication. Oliver Wen-

dell Holmes, when he made the wholesale

deela ration that the entire assortment of

drugs was injurious to mankind, voiced

the sentiment of the great body of medical

men. He would never be the man to

deny what the greatest among them have

repeatedly asserted, that the current

methods employed by them had anni-

hilated no disease, but, on the other hand,

had increased the number and often ren-

dered them more deadly.

The modern animistic schools certainly

offer us better results than this. They

do not profess to go counter to law, but

to apply it rationally and normally, con-

sistent with facts and principles which

we know and accept. We who have

studied medicine and the description of

diseases are aware that disorders are often

caused by mental emotion; that fear alone

will occasion insanity, paralysis, uncon-

trollable perspiration, eholerina. jaundice,

sudden decay of teeth, anemia, skin dis-

ease, erysipelas and eczema. Every pas-

sion has its peculiar bodily expression.

Even false religion makes an unwhole-

some body. Mind translates itself into

corporeal tissue. Why need we demur,

then, if we are told that the converse of

all this is equally true? It certainly does

not seem illogical. Tf this universe is

ruled and held in existence by force and

law, then that force and law must be in-

telligent, and, of course, alive. 1 In such

case it may be in the power of individuals

to come into harmony and closer commu-

nication with the life which creates and

sustains the universe. If we can bring

rain and lightning from the sky, it is not

unreasonable to believe that we can at-

tract, absorb and assimilate vital energy

from the great source of life. It may be

by faith, which is the willful reaching

forth of the mind and consciousness

toward that which is higher; or it may be

a sober, intelligent self-discipline which

brings the individual at one with the

forces of nature. Medicines, modes of

exercise, regimen and even amulets and

ceremonies may be found salutary in the

way of effecting such an end.

It may be, as Henry Wood describes,

that while all these magnificent results

are possible, the great impediment to their

attainment generally is because "the av-

erage man is inclined to vacate the con-

trol of his being, put his body into the

keeping of his doctrine and his soul [him-

self] into the care of his priest or pas-

tor."

Under such circumstances we of the

common order must deal with our sub-

jects on the plane where we find them.

Till men can subsist on angels' food they

must eat bread and the fruits of the earth.

So, when they can not communicate,

whether by faith or health-giving thought,

with higher fountains of health, they will

seek for healing medicines for their mala-

dies, and in the fury of intolerable pain

will hurry to the dentist for deliverance

from an aching tooth. Many of us are

too weak of mind for these higher things.

Yet to those who would persecute mind-

curers and others I would repeat the

words imputed to Gamaliel : "If this
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counsel or this work be of men it will

come to naught; but if it be of God, ye

can not overthrow it; refrain, therefore,

from these men and let them alone, lest

haply ye be found to fight against God."
—Dr. Alexander Wilder, in National

Transactions.

N-Rays.

A discussion before the recent Brit.

Ass'n meeting was opened by Lummer,
Becquerel having left the room before.

Lummer started with the very candid

Statement that the subject would not have

been worth notice but that the French

Academy had recently awarded a prize to

Blondlot for his work on n-rays. He was

aware, of course, of the photographic evi-

dence which had been produced for the

existence of n-rays, but thot the exact pro-

cedure in these experiments had yet to be

carefully scrutinized. He quoted Bec-

quereTs opinion that n-rays have their

effect by being reflected into the eye and

augmenting the sensitiveness of the retina-

As for himself, he was inclined to the

opinion that the result was largely

physiological, perhaps even in some de-

gree psychological. He described, to illus-

trate his physiological possibility, an ex-

periment which can be performed with a

candle in one's bedroom—though, as he

said, the observer's time would be much
better occupied in sleep. The experiment

consists in approaching a candle toward

the eye in a line parallel to and to one side

of the visual axis. At a certain distance,

the pupil begins to undergo contractions,

giving the impression of variable lumi-

nosity." Of the members present 15 had

made experiments to detect n-rays. but

only one claimed to have succeeded. The
latter described cases in which an observer

watching a phosphorescing screen had de-

tected the approach to the back of the

screen of pieces of various substances,

liubens remarked that he had once per-

suaded himself he could trace dimly the

motion of his hand behind such a screen,

but had found he could not do likewise

with other people's hands. He thought

that "suggestion" had a great deal to do

with the alleged phenomena. Butler gave

evidence of the effects of "suggestion" and

pointed out in this connection that *ince

Blondlot's measurement of the velocity of

Koentgen rays is interlinked to some ex-

tent with his n-ray researches, that meas-

urement ought to be carffully repeated.

"Thus, it will be seen, the feeling of the

meeting was one of cautious, not to say

uncharitable, scepticism."—Lond. Elec,

Aug. 26.

The Structure of the Atom.—J. J.

Thomson (Phil. Mug., March) discusses a

mathematical problem suggested by the

view that the atoms of the elements con-

sist of a number of negatively electrified

corpuscles enclosed in a sphere of uniform

positive electrification. The problem dig-,

cussed by him is the motion of a ring of

a given number of negatively electrified

particles placed inside a uniformly electri-

fied sphere. The general equations are

first developed and are then applied to the

cases of two, three, four, five and six cor-

puscles and the mathematical conditions

for the stability of a ring containing more

than six corpuscles are developed. The

author then applies his mathematical re-

sults to the hypothesis that an atom con-

sists of a number of corpuscles moving

about in the sphere of uniform electrifica-

tion, and shows that if the corpuscles are

constrained to move in one plane they will

arrange themselves in a series of concen-

tric rings, while whon they can move about

in all directions they will arrange them-

selves in a series of concentric shells. The
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author adds the extremely interesting

proof that if we assume such a structure

of the atom it will have properties analo-

gous in many respects to those possessed

by the atoms of the chemical elements, and

that in particular the properties of the

atom will depend upon its atomic weight

in a way very analogous to that expressed

by the periodic law.

—

El. World and Eng.

Pneumatic Cure for Blindness—There

has recently been noticed a pneumatic cure

for baldness. This is based on the old, old

theory that the loss of the hair is caused

by a diminished blood supply with result-

ing atrophy of the hair bulbs. Positively

the last thing in the treatment of this af-

fection is what is known as a "capillary

chalice." We trust that our denomination-

al friends will not be shocked at this use

of the word, but will take the broader view

that is derived from the Latin valix, mean-

ing a cup, and that it is only within the

last half-dozen centuries that the word has

been specifically used to designate the

communion cup. Besides, to what more

noble purpose could an instrument with

any name be applied than in the relief of

baldness, the deformity of youth, and

scarcely to be borne with equanimity in

old age. The mechanism of this treat-

ment is simply the old one of cupping.

The chalice is nothing but a hollow

rubber pad from which the air can be ex-

hausted, and in this way the circulation of

the scalp stimulated so as to produce

healthy hair follicles and stimulate the

normal growth of the hair. We are left in

no doubt as to the efficacy of the treat-

ment, for the advertisement of the com-

pany selling the instrument contains a

number of illustrations of "before" and

"after" treatment. A number of men are

6hown with remarkably smooth pates, and

later we see the same heads covered with

hair that would be the envy of any barber

in the land. We are informed that the

"chalice" does not aim to produce a per-

fect vacuum, which, of course, nature ab-

hors, but that it is only a partial one. We
are gratified at this conservatism on the

part of makers of the cup. because a per-

fect vacuum might result in the loss of a

portion of the scalp, and there would be

little hope of restoration, as even with this

method of stimulating the circulation it

could hardly be hoped that the denuded

cranium could produce a luxuriant crop

of hair.

—

Health.

Medical Electricity.

Electricity used in various forms has

come to be a valuable adjunct in medicine

and surgery, and undoubtedly will in the

course of time be a much more important

factor in the treatment of diseases and in-

juries than it is even now. Medical elec-

tricity is as yet but in its infancy. Of the

many modes of harnessing electricity to

the use of the medical man the production

of x-rays is the most conspicuous, and is

fast taking its rightful position as an al-

most indispensable means of diagnosis in

certain cases.

The Hospital of May 28, 1904, contains

a resume of the latest literature concern-

ing medical electricity. Brock and Stan-

ley Green have pointed out, in the Quar-

terly Medical Journal, that the x-ray tube

is of service in the more complete .defini-

tion of diseased lung in phthisis. They

have now had a number of cases to base

their deductions upon, and declare that:

(1) In no single case in which the physi-

cal signs have pointed to disease have the

rays failed to detect the mischief; (2)

in some cases in which physical signs have
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been absent the rays bare shown deposits

in the lungs, and in these cases physical
signs have subsequently been detected;

(3) the early diagnosis is certainly helped
;

(4) that the extent of the disease is in

many cases shown to be greater than the

physician thinks; (3) that the progress

and results of treatment can be watched
with greater accuracy.

Chisholm Williams, in the British Med-
ical Journal, gives favorable testimony as

to the beneficial effects of high-frequency

currents in the treatment of phthisis. In
1901 he recorded forty-three cases under
treatment, and now of these, three have

died of pneumonia, of tuberculous kidney,

and of lardaceous disease. He advises that

the apparatus be of the most powerful

available. In tuberculosis of other parts,

joints, etc., the best results have been ob-

tained by general electrification combined
with a high vacuum electrode used from
the resonator, or the ordinary x-ray dis-

charge. Cases of old-standing tuberculous

lesions he states to be very amenable to

treatment. In the treatment of lupus he

finds the x-ray tube as reliable and to pro-

duce as good results as the light treatment.

He urges the use of the high vacuum elec-

trodes with a vacuum high enough to pro-

duce fluorescence on an x-ray screen. Also

the patient should receive on the condensa-

tion couch as much as 350 milliampere

and upward. In opening the discussion

upon the subject of electro-therapeutics in

the treatment of malignant diseases, at the

annual meeting of the British Society of

Electrotherapeutists, Lewis Jones raised

numerous questions of the first importance

which demand solution ere much advance

can be made. Xotiblv is this the case in

the matter of what kind of rays are of

most advantage—whether the "x-rays,"

"cathode rays," or a combination of the

two. He personally recommends the use

of a "medium" tube, and prefers to oper-
ate with the anti-cathode red hot. He
avoids dermatitis by arranging the ex-

posures suitably, and continues the treat-

ment for three, four or five months.
Alan Jamieson, writing in the Lancet,

in referring to the employment of hard or
soft tubes in x-ray work, states that he has
found that weather affects the rays ma-
terially, e. g., on cold, raw days reactions

more readily occur. Wild, in the Medical
Chronicle, has grave doubts as to the pro-

phylactic value of the x-rays in preventing

recurrence after operation for cancer. A
case of splenomedullary leukemia reported

in the Medical Record, August 22, 1903,

has been treated by Nicholas Senn with

great success, and other similar cases have
been since reported.

On the whole, notwithstanding the

many instances in which skin diseases, and
even malignant diseases of a superficial

nature, have been treated successfully by
this means, it is as a diagnostic agent that

the x-rays have yielded the most brilliant

results. As remarked before, however, we
are only upon the threshold so far as the

use of electricity in medicine and surgery

is concerned.

—
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Report on N=Rays.*

BY AN DUE BKOCA.

It is a dangerous task at pres-

ent to make a report of the n-ray.

This question, almost grown old in a

year, is strongly controverted. Cer-

tain persons have gone so far as to

deny the existence of these rays. This is

in consequence of the difficulty and ex-

treme delicacy of the observation of

n-rays, and because the technic necessary

is truly over-refined. I began to work

on this subject in January, and I was not

able to see the phenomena until about

six weeks ago. It seems a unique experi-

ence in the history of science to find that

phenomena which are so difficult and

delicate to observe are at the same time

so important theoretically and practically.

However, the same thing has occurred in

connection with auscultation, with the

microscope, and with the work of Pas-

teur. In all of these cases a new and

delicate technic must be mastered and

new methods must be employed. Doubts

are raised which influence even the best of

men, and truth has great difficulty in

making headway. Again, it must not be

forgotten that in making experiments on

the attraction and repulsion of electrified

balls the experiment will often be a fail-

ure, but this does not impeach our elec-

tro-technic.

The following observations on the

Translated from Archives D'Electricite Medical by

J. Z. S. Haywood, D. es. Sc.

n-rays are incomplete, subject to errors,

the causes of which had to be learned

from day to day, and which were very fre-

quently due to the existence of n-rays

under conditions very difficult to antici-

pate. It is because I failed to strike the

same difficulties* daily after I had found

the explanation of my mistakes that I am

emboldened to say a few words on such

a difficult subject. I make no pretense

of giving a complete and adequate ex-

position; I give only a few thots upon

the theory; but I do emphasize the tech-

nic and the difficulties encountered for

the purpose of placing in the hands of

physicians a useful instrument. In this

account of my work I have referred to

many things, some of which are only pro-

visional; others approach the great veri-

ties of science. I also admit some possi-

ble errors. I have not written this paper

for the purpose of giving my personal

experience, but to give what I know to

be for the best interest of science and

medicine.

DISCOVERY OF THE N-RAYS.

In 1904 Blondlot believed that he had

measured the speed of the propagation

of x-rays, making use of their action

upon a small spark, which gave greater

brilliance when the rays emanating from

a Crookes tube fell upon it. He found

that what influenced the spark propa-
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gated itself with the speed of light ami

that it w;is also polarized. The -park is

active when the conductors which produce

it arc in the same plane with the kathode

ray generator and the line of observation

;

it is inactive when in the perpendicular

position. The plane of polarization is

turned by the action of quartz or by a

piece of sugar. But the facts of polariza-

tion and rotation as above prove the ex-

istence of two circular rays, comporting

thejnselveSj after the law of Freenel, pre-

cisely like quartz, rotating respectively

to the right and left and propagated with

different velocities. Blondlot found that

the rays which influenced the sparks were

refracted by a prism of quartz, having

an index of about 2, differing from the

x-rays, which are not deviated by the

prism. In the above experiments he

measured the velocity of propagation, not

of the x-rays themselves, but of radia-

tions, both refrangible and polarizable,

which are found mingled in the tube with

the x-rays. To these rays Blondlot gave

the name of n-rays. and the fact that they

have the same velocity as light shows that

they are analogous to light, or, at least,

are related to electro-magnetic undula-

tions of the same species as the light or

waves of Hertz.

With a quartz lens distinct foci are ob-

tained, proving either a good emission of

a discontinuous spectra of the n-rays, or

a good selective absorption by the quartz

of the radiations emitted by the Crookes

tube.

Leaving the question open relative to

the emissions of the Crookes tube for the

present, we will direct our thots toward

the rays which were observed to deviate.

N AND Nj RATS.

For readily observing the action of the

n-rays on small sparks, Blondlot placed

at a distance of some c entimeters from the

.-park a piece of unpolished crown-glass

and studied the variation in brightness,

both directly by the eye and by photog-

raphy. The apparatus must be carefully

ami accurately adjusted, and, above all,

tin distance perfectly regulated. We em-

ployed as the source of electricity the

secondary, wrapped with medium wire, ot

a Du Bois-Raymond coil, placed about

four centimeters from the maximum posi-

tion: the coil was then excited by a sin-

gle accumulator.

It is likewise useful for the observation

of the light emitted by means of blue

glass, for the modifications of the n-rays

w< re especially produced in the emission

of the blue rays. One should have a small

gas flame, conveniently adjustable, so as

to obtain a given condition to which the

n-rays are sensitive, as shown by their

variation in brightness. Then, again,

they may be made to act upon a thin plate

or wire of platinum rendered incandescent

by an electric current, or, better still,

upon a sheet of white paper clearly il-

luminated by means of a blue light (Gut-

ton).

But the most convenient procedure

consists in the employment of sulfid of

calcium, rendered phosphorescent by light,

and of which we observe in darkness the

variations of phosphorescence under the

action of n-rays.

The latter procedure, whose technic is

so simple, has made it possible for the

n-rays to exhibit themselves thru a con-

siderable range. The other procedures

are still more difficult, and tho photog-

raphy of the little spark permitted Blond-

lot to prove the existence of these rays

;

this is almost wholly impracticable for

common use.

The employment of phosphorescence is
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a far more delicate procedure than the

others, and much more difficult ; neverther

less, the technic will lie described in de-

tail. In a large number of cases the

phenomena were observed on very small

surfaces; for this reason Blondlot at first

employed a hooded, screen. For their

construction he took a thick mixture of

collodion and calcium sulfid, which he ap-

plied with a brush to pasteboard in spots

about the size of a pea. The difficulty is

to make the layer homogeneous. s<» as to

be able to judge easily the exact dilTerence

in brilliance between them. The best

practice is to make a small groovo with a

file in some solid that is transparent to

the n-rays, wood or aluminum, in which

the sulfid of calcium is placed. We thus

have a clear line in which the modifica-

tions arc well seen. Cover the whole with

a coat of collodion in order to preserve the

sulfid and to avoid oxidation by the air.

M these directions are followed we should

avoid all failure. I made an effort to rc:

place the collodion with gelatin. The

screens thus obtained were not durable;,

the sulfid rapidly falling off. In doing

as has been described, we have a screen

which, if always a little variable, is still

permanent. However, the screens are

much better when freshly made and when

the sulfid of calcium has been recently

prepared. I use only the best quality of

sulfid and preserve it in a stoppered flask,

or, better still, in a sealed glass tube.

Sulfid of zinc can be used equally as well,

but it is inconvenient because it looses

altogether too quickly its phosphorescence.

This renders its employment less easy,

and it is also too costly. Each observer

should form any kind of a design he pre-

fers by means of these grooves, a small

cross or diesis, or, better still, several

circular grooves.

On a screen of tins kind, previously in-

solated and placed in a dark cliainber, the

kams are soft, and light as if bathed in

a nebulous haze. Tbe brightness is aug-

mented under the action of the n-rays, at

the same time becoming sharper. These

two characteristics together bestow a

greater visual acuity to the eye and per-

mit one to discern much better the de-

tails of the, screen. The observations

should not be made immediately after the

screen has been insolated. If this has

been verv strong the brightness is not

affected by the action of the n-rays. One

should wait a certain time, about one

minute, to find it in the best condition.

Nearly all observers have found this mo-

ment much ihe best and the screen under

these conditions most brilliant. Occasion-

ally it is possible to continue the observa-

. tion for a quarter of an hour or even for

half an hour, but this is a disadvantage-

ous condition, and it is better to insolate

the screen every five minutes in normal

weather.

The artificial lights in general are bad

for exciting the screen. One should when

working in the evening use either the

electric are or the magnesium lamp, or

Aucr's burner without a glass. The ordi-

nary lamps do not give good results. The

observations should be made under di-

verse conditions, either in absolute dark-

ness or, better, in relative obscurity. I

have observed them equally well in both

conditions. Blondlot advised the employ-

ment of a feeble yellow light to illuminate

the screen. With this kind of a screen the

luminous shafts which deviate, becoming

a deeper blue under the action of the

n-rays. were more easily seen. In fact,

the yellow light should be so regulated as

not to show the bluish light in the ab-
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sence of the n-rays. It will appear under

the action of the latter.

I will end this chapter by indicating the

precautions, physiological and psycholog-

ical, which must be taken in order to se-

cure conviction in the observation of the

n-rays. First of all, one gets his retina

in a proper condition of sensibility. It

ought to be, as far as possible, adapted to

darkness or at least to a feeble light. No
observation should be attempted immedi-

ately after coming from out of doors, nor

immediately after somewhat severe phys-

ical exercise.

Experiments with the n-rays are much
more difficult than the ordinary experi-

ments in photometry, altho the differences

to be judged are much greater. Eeally

what one must decide in the experi-

ments is the difference in the brightness

which occurs successively on the same

plate, and it is the memory which plays

the principal role. We know how short

is the memory for visual impressions; it

is, therefore, very difficult to convince

oneself of the existence of the n-rays at a

given instant. One reaches complete as-

surance only after repeated experiments

of an increase in brightness of the screen

when it passes a determined point in

space.

It is better when one believes he sees a

difference in luminosity, in moving the

exploratory screen, to choose two posi-

tions, between those points where you sus-

pect the existence of n-rays, and to trans-

port successively the screen from one of

these positions to the other; let this be

done by an assistant who instantly makes

the change to the point indicated by you.

These experiments should never be

made unless the observer himself directs

the change. In fact, when you lend your

unremitting attention to this work it is

all but impossible to make the changes

uniform. It is sufficient, in order to con-

vince oneself, to catch these luminous ex-

citations on the threshold. You ohserve

considerable of these variations (from one

to three or four) from one moment to an-

other, and this is what requires deep at-

tention. All experiments of this kind

should be made without forced attention;

the first condition, then, is tranquility of

spirit ; above all, there should be no risk

of a surprise, and in consequence should

the observer himself order the changes of

position, then he can observe in entire

tranquility.

In order at all times to be able to know

what changes of state permit one to be

sure of the existence of a bundle of n-rays,

one ought to inure himself to the use of

certain suitably constructed absorbent

screens. But this procedure is subject to

errors which we can control if the various

screens be always, according to circum-

stances, the same distance from the

sources of the n-rays. One ought to bear

in mind the fact that the phosphorescence

is influenced by many things, principally

by heat. The observation of physiological

radiations may be completely spoiled by

this factor. But one ought to be able to

distinguish the two actions by their net

differential characteristics.

The action of the n-rays on the sulfid

shows a certain loss of time and this de-

lay may continue for some seconds. But

the delay is much less than occurs under

the action of heat. Moreover, at the

moment of the cessation of action the dif-

ference in the time lost becomes much

greater.

There is still another property by which

we can distinguish between the two ef-

fects. In the action of the n-rays the

augmentation of luminosity does not ap-

pear unless one looks in a direction nearly

normal to the phosphorescent surface.
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When it is about 45 degrees no difference

i6 perceived; on the contrary, when one

observes below the plane of incidence the

effects are transposed, there being a

diminution of luminosity in that direction

at the times that the normal emission is

augmented.

We find, as we go along, a number of

circumstances in which instead of an

augmentation of luminosity under the

action of the radiations of Blondlot there

is, on the contrary, a diminution. Blond-

lot has given to the rays which produce

this effect the name of n x
-rays. We shall

Bee shortly the explanation, thru the pres-

ence of both n and n-rays in the

same emissions of sulfid of calcium prop-

erly insolated, a peculiarity which has

been described by Blondlot relatively to

a difference of emission of sulfid in the

two directions.

Leaving this question, we will return

to the practical application. Mace de

Lepinay has proposed to make a screen of

sulfid of calcium with a thin plate bent at

an angle less than a right angle, the two

sharp faces to be unequal in size. The

small face is then placed normally to the

source of the n-rays, and the large face

receives them very obliquely. One can

also, following the author, work as in the

case of ordinary photometry—that is, to

estimate the difference in brightness of

two neighboring plates. I have not at-

tempted personally this procedure and

hence can not pronounce judgment

upon it.

VARIOUS METHODS OF PRODUCING N-RAYS.

With these means of observation one

can test nearly all the sources of light. In

particular the Auer burner and iNernst

lamp emit both n and nrrays. The sun

emits them very intensely.

Besides the ordinary sources of radia-

tions which emit at the same time both

light and n-ravs, there have been found

a great number of other sources of n-rays.

Jegou found n-rays emitted by the liquid

of a Leclanche cell in activity. Colson

has excited it in certain chemical reac-

tions, as, for example, when KOH is

poured into a solution of ZnS0 4 , then we

have the n-rays (there is no radiation pro-

duced on pouring ZnS0 4 into KOH).
This is caused by the formation of com-

plex basic salts in the first reaction, which

are not produced in the second. Hence,

one can say that Blondlot's rays are pro-

duced by many chemical reactions.

Likewise in the phenomena of imbibi-

tion, one should use in n-ray experiments

moistened cardboard to form the screen.

In this procedure it is not well to use the

damp screen for observation too soon a f ter

it has been moistened, for in this case it

will be itself a source of n-rays. More-

over, one should never fail to verify di-

rectly a screen after having used it, other-

wise one is exposed to grave errors.

One extremely powerful source of n-rays

is sulfid of calcium insolated by submission

to another source of n-rays. We have

here an explanation of the auginentatior

or the diminution of visibility by the

action of the n-rays on the human eye.

Practically we obtain a powerful source

for n-rays in insolating the sulfid and

then observing the rays emitted from ft

thru a slit of some other substance, as

aluminum, for example.

Heretofore we have considered the

emission of n-rays by ordinary sources of

radiation or, at least, by those sources in

which we immediately comprehend

whence the energy proceeds. But one can

also observe them under extraordinary

conditions, emitted by bodies in forced
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^uilibrium, and that during an unlim-
ited time. Thus it i« that tempered steel,

bent wood, stretched wire and Eupert'e
drops are indefinite sources of n-rays.

lilondlot possessed a tempered cutlass of
the time of the Merovingians which
emitted n-rays for actually an hour.

We have not the space at our dis-

posal to mention all the sources of n-rays

which have recently been discovered, e. g..

the liquefaction of gases (Bichat), the

poles of a voltaic pile (Bichat), etc. In-

dicating merely certain pecularities where
the variations of brightness of the sulfid

appear without one being able for the

present to say truly that they produce
n-rays, for example, when the sulfid i3

kryptol, a New Substance for Electric

Heaters.

United States Consul-General Frank
H. Mason, at Berlin, Germany, describes

in a report a resistance material recently

invented for heating purposes. This has

been designated as kryptol. The new sub-

stance is a mixture of graphite, carborun-

dum and clay, so combined as to form a

loose, granular mass of powder of differ-

ent grades.

This substance is used as the conduct-

ing material in various forms of electric

heaters. One form, adapted for cooking

purposes, consisting of a porcelain tray

about two feet square, with two carbon

electrodes fixed at opposite sides, The
kryptol powder is spread over the surface

of the tray to a depth of about one inch.

Coming in contact with the electrodes, it

closes the circuit, and in a very short time

is raised to incandescence. The cooking

utensils may be placed directly upon this,

and the amount of heat is regulated by

brushing to one side as much of the

placed in a non-uniform magnetic field

(Gutton), or near a sonorous body (MaJ
de Lcpinay).

But we have kept for the last the most
interesting fact for the readers of thl
journal, the discovery, made by Charpen*
tier, in December, 1903, that n-rays ;'te

emitted by all animal organisms, espe-

cially when in a state of activity.

Edouard Meyer has extended this stateJ

ment to include plant life.

We will only mention these here, reserv-J

ing the right to take them up fully after

we have studied the physical properties

of the radiations.

(To be concluded.)

material as is not needed, or by varying
the depth of the powder on the tray. The
greatest heat is developed where the laver

of kryptol is thinnest. When it is de-

1

sired to discontinue the heat, the circuit

is broken by brushing the powder away
from one of the electrodes.

Other forms of heaters for warmin*
rooms are constructed in somewhat the

same style as steam radiators, the device

consisting of a cast-iron, flanged radia-

tor, the interior of which is glazed so as

to insulate the kryptol mass with which
it is filled. At each end of the radiator

an electrode—usually of gas carbon—is

introduced. An ordinary heater of this

type takes from four to five amperes at

120 volts.

This substance is being used in in-

dustrial work, for annealing metals or

for any purposes requiring an easily regu-

lated source of heat. The kryptol, it is

said, will withstand any temperature up

to 3,000 degrees centigrade.

—

El. Review.



Some Newer Conceptions of the Nature and the Manage-

ment of Bright's Disease.

Abstract • f a (j per bv Alfred C. Crofian, M. D., Chicago, III.

Nomenclature and Definition.—The

terms Blight's disease, nephritis and even

alhuminuria are not uncommonly em-

ployed synonymously. It appears almost

trite to correct this popular misconception

by the statement that Bright's disease is

a systemic disorder that usually, but by

uo means invariably, produces nephritis;

that nephritis is often due to Bright's

disease but may also be due to a great

number of other causes; and that albu-

minuria is a common, though not a con-

stant, symptom of any form of nephritis.

The term "Bright's disease of the kidney"

[is, therefore, not tautological, as many
claim, altho "the kidney of Brighfs dis-

ease" would be a more correct expression.

The term Blight's disease could with ad-

vantage be altogether eliminated from

modern medical nomenclature, for what

Bright originally described includes many
renal disorders that have since been shown

to be morbid entities sui generis. To re-

tain the term, therefore, means confusion.

The cardinal symptoms of Bright's

disease in the newer sense are, in the or-

der of their frequency and sequence. (1)

cardio-vascular
; (2) nephritic; (3) cere-

bral; (4) retinal.

The cardio-vascular signs must appear

first. The old idea that the kidneys are

always primarily involved, that as a re-

sult of renal inadequacy certain excre-

mentitious bodies are retained, and- that

these produce the changes about the heart

and arteries, the eye ground, the brain,

does not apply to Bright's disease as I

interpret it. This sequence of events un-

questionably occurs in many forms of ne-

phritis, but these are not Bright's disease,

for many nephritides run their course

without cardio-vascular changes; above all,

without retinal or cerebral symptoms. In

Bright's disease there is always increased

arterial tension, always some accentuation

of the second aortic sound, always some

hypertrophy of the left heart—and in

fact, I do not think we should diagnose

Bright's disease without such cardio-vas-

cular changes.

The intoxication of the heart and ar-

teries, with the resulting high blood pres-

sure, leads to nutritional disorders in dif-

ferent parts of the body. It is not sur-

prising to find that particularly those or-

gans that are supplied by end arteries are

chiefly involved, for in them vascular dis-

turbances must first produce nutritional

derangements. Chief among the organs

supplied by end arteries are the' kidneys,

the retina, and the brain, and I think

this explains the frequent involvement of

the kidneys, eyes and brain in Bright's

disease.

The fact that the retina and the brain

are often injured before the kidneys, that

eases of Bright's disease run their fatal

course occasionally with practically no

renal changes, hut with serious apoplecti-

form brain lesion and retinitis, bears out

this conception and constitutes a valid

argument against the common belief that

the nephritis is the primary event and

the determining phenomenon of the dis-

ease.

Further than this, always conceding
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(as one must, I believe, nowadays) the

toxic origin of Bright's disease, no specific

susceptibility of the kidneys, the retina

and the brain to the toxins that produce

the disease need be postulated, for the in-

volvement of the arterial system alone, as

outlined above, would in most cases de-

termine changes in these organs.

That various symptoms, that one might
call tertiary, follow the nurtitional and
degenerative changes in the various or-

gans affected, need hardly be emphasized.

I refer, e. g., to the edemas, the retention

of solids and water, and the other evi-

dences of renal inadequacy that are con-

secutive to the nephritis.

CAUSES.

I am an ardent convert to the belief

that Bright's disease is produced by cir-

culatory toxins. Of the exact chemical

character of these poisons we know very

little. Their presence, however, is clin-

ically revealed to us by their manifesta-

tions. There seems little doubt from the

experimental evidence at our disposal that

many of them are intermediary products

of metabolism, poisonous precursors of

non-toxic terminal products, that have es-

caped complete oxidation. I refer, for

instance, to the group of purin bases, in-

cluding such bodies as xanthin, hypo-

xanthin, etc., that are normally converted

into innocuous uric acid and eliminated

as such. These purin or alloxuric bases,

as I shouted in 1900 ("The Bole of the

Alloxuric Bases in the Production of the

Cardio-Vascular Changes of Nephritis,"

American Journal of the Medical Sciences,

1900), are capable, when injected in small

doses for long periods of time, of produc-

ing the changes about the heart and ar-

teries and kidneys that are so characteris-

tic of Bright's disease. Many other prod-

ucts of perverted or arrested metabolism,

as well as several of the inorganic salts

when present in excess, and some poisons

of gastro-intestinal origin, are capable of

exercising the same effect.

The source of these bodies is twofold,

namely, the gastro-intestinal tract and
the proper tissues of the body. There is

no more prolific source of poisons than a

disordered bowel. Digestive disorders not

only directly lead to the formation in the

intestines and the absorption into the

blood and tissue juices of a mass of ab-

normal and highly toxic degradation-

products of the proteids, fats and carbo-

hydrates of the food, but they also indi-

rectly lead to hepatic insufficiency, a dis-

order that is most prolific in causing a

flood of poisons to circulate thru the or-

ganism. It is not surprising to find that

the liver cells are so often impaired in

their function when the gastro-enteric

tract is disordered, for all the poisons gen-

erated there are sucked up by the root

tendrils of the portal tree, and are carried

thru an intricate labyrinth of closely in-

terwoven capillaries around and thru and

into each hepatic cell; for a time the lat-

ter can withstand the stream of toxic mat-

ter and can properly exercise their dis-

intoxicating function, but an overwhelm-

ing mass of putrefactive material flood-

ing them at one time, or small quantities

of putrid excrement irritating them

chronically, must needs impair their func-

tion and render them inadequate to pro-

tect the organism as a whole from bowel

poisoning. When this occurs, intestinal

toxins filter thru into the circulation be-

yond and there can exercise their dele-

terious effects upon the heart, the arteries,

and also those organs that chiefly supple-

ment the disintoxicating function of the

liver by eliminating poisons, namely, the

kidneys.
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One other consequence of this hepatic

insullieiency is the incomplete elaboration

of the aforesaid intermediary products of

metabolism that reach the liver from the

general circulation. When the liver cells

can no longer properly perform their

many functions because they are poisoned

from the bowel, then these bodies that cir-

culate around each hepatic cell in a net-

work of lymph and blood channels as in-

tricate as the capillary branches of the

portal system can no longer be converted

into innocuous end products, like urea,

uric acid, creatinin, etc., but are returned

to the general circulation unchanged as

poisonous ammonium salts, purin bases,

and a host of other bodies that, unless

rapidly eliminated thru the kidneys, pro-

duce a chronic auto-intoxication.

Finally, the character of the bile be-

comes changed, its physical properties are

perverted, it no longer flushes the bile

channels in a broad stream, but often

becomes more thick and viscid, so that

some diapedesis of poisonous bile-consti-

tuents from the bile into the blood capil-

laries occurs; the change in the quantity

and composition of the bile reduces its

germicidal power and hence intestinal

putrefaction is increased, or, at least, not

checked; constipation supervenes, right

disassimilation of the enteric contents is

prevented; the assimilation of fats is de-

creased, and consequently the general nu-

trition is disturbed. In this way a vi-

cious circle is closed, and both in the bowel

and in the tissues at large poisonous bodies

continue to be formed that are capable of

producing numerous disorders, among

them many of the symptoms of Bright's

disease.

TREATMENT.

Based on the above conception of the

gastro-enteric, and by implication, hepatic

origin of many cases of Bright's disease,

an intelligent prophylaxis and a conserv-

ative treatment of early stages of the dis-

ease should be directed toward the cor-

rection of the disorders in the bowel and

the liver. I am a firm believer from my
clinical observations in the digestive ori-

gin of many—I might say most—cases of

Bright's disease, and I believe that in nu-

merous cases early attention to the diges-

tive tract will check the progress of the

disease, and not infrequently produce a

nutrition to normal even when the heart

is already considerably hypertrophied, and

when the kidneys are already showing evi-

dence of nephritis.

Symptomatic treatment in Bright's dis-

ease is not, however, the conventional

treatment of the kidneys, but the treat-

ment of the heart and of the arteries.

This is clear from what has been stated

above. Later, when nephritis is estab-

lished, it becomes necessary, of course, to

counteract the bad effects exercised upon

the organism as a whole by inadequacy of

the renal functions.

The management of Bright's disease

may fitly, therefore, be discussed under

these several heads: (1) Prophylactic

and causal, directed against the perver-

sion of the digestive and hepatic func-

tions; or, when possible, against the de-

velopment of the aforesaid obscure meta-

bolic disorders. Second, symptomatic, di-

rected primarily against the development

of cardio-vascular changes; secondarily,

against the results of nephritic changes.

The symptomatic treatment of the com-

mon cerebral and retinal changes is sy-

nonymous with the treatment of the heart

and arteries. Finally, treatmeut of the

patient as a whole is of paramount im-

portance, particularly as regards the main-

tenance of general nutrition by adequate,
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if necessary, mathematically regulated

feeding, and as regards the conservation

of a hopeful 7iioo(l. and the prevention

of those great perversions of all functions,

viz., depression, fear and worry.

To Prevent Intestinal Putrefaction.—
Aside from the common dietetic rules,

the lavage of the stomach, etc., two reme-

dies have been found to be of p-irticular

value, viz., the sulfo-carbolat" of zinc and
the bile acids. While neither of these

substances constitutes an intestine 1 anti-

septic. I do believe that the proper ad-

ministration of either of these drugs can

check at least the putrefactive decomposi-

tion of albumins; and as the albumins

furnish the bulk of the most toxic intes-

tinal bodies something is gained thereby.

I have been in the habit of giving the

sulfoearbolate of zinc in one grain doses

at frequent intervals, together with some

twenty grains of bismuth subnitrat,.- in

the twenty-four hours. The bismuth sr-'t

I utilize merely as an indicator of the

action of the sulfoearbolate of zinc, in

the following sense: It is well-known

that the putrefactive disintegration of al-

bumin leads to the formation of sulfids;

the latter combine with bismuth salts to

form black bismuth sulfid, hence the ad-

ministration of bismuth by mouth prac-

tically always leads to the formation of

black stools, because there is nearly always

some putrefaction going on in the bowel.

If, however, sufficient sulfoearbolate of

zinc is given, all putrefaction will stop,

and the stools, despite the administration

of bismuth, do not become black. The
proper dose, therefore, of sulfoearbolate

is enough to prevent the formation of

bismuth sulfid in sufficient quantity to

color the feces. When this is accom-

plished it will be found that the urinary

evidence of bowel putrefaction also dis-

appears, as manifested by the reduction

of the indican, and other conjugate sull

fates, the compound glycuronates, and thd

compound glycocalls.

The administration of bile salts is

value, because these bodies possess marked]
germicidal properties and, moreover, con-

stitute a very efficient cholagogtie and
stimulant of the hepatic function. Their

administration may, therefore, be imag-
1

ined to aid in combating casually and dil

rectly the development of hepatic insuf-

ficiency and its consequences. At all

events, their effect upon the constitution

of the feces and the urine as far as the

elimination of putrefactive bodies is con-

cerned is almost as marked as in the case

of sulfoearbolate of zinc.

I have so far been unable to find that

other so-called intestinal antiseptics act

as well or as rapidly as the two named
bodies. •

;

To Strengthen the Heart and Reduce
the Blood Pressure.—Notwithstanding the

chronic character of Bright's disease. I

am not afraid to give digitalis from the

beginning, and to continue its use for

years.
.
Large doses are unnecessary and

even harmful, because the heart is already

over-stimulated, but small doses, and by

this 1 mean one drop of the tincture three

times a day, influence the heart's action

in a favorable manner, not by prolonging

the diastole and enforcing the systole,

but by rendering the heart less susceptible

to the disturbing stimulation of circulat-

ing toxins. That digitalis possesses this

power has been demonstrated experiment-

ally. I give small quantities of digitalis

not, therefore, in order to stimulate the

heart, but in order to regulate it and to

protect it from the effects of a chronic

intoxication. The heart does not thereby

lose its power to respond to larger doses
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of digitalis, so that the objection that one

should reserve digitalis to the last, in or-

der tfc "have something in reserve," be-

comes invalid.

Better than digitalis and its congeners

is (he exercise treatment of a heart in

Bright's disease that needs stimulation

and whose muscle tone is beginning to

flag. A Sehott treatment often accom-

plishes wonderful things in Bright's dis-

ease: unfortunately it is not easy to carry

out unless one can absolutely eontrol the

patient. Where I have been able to ap-

ply it the results have been excellent

thruout. even upon the kidneys; the al-

bumin almost invariably decreases, and

the excretion of solids increases within a

short time.

To reduce the blood pressure, nitrogly-

cerine is the favorite remedy, and justly

so. 1 have recently begun to use erythrol

tetranitrate, a preparation that seems to

grant a prolonged vaso-dilator effect. It

is good practice to keep patients under

the influence of this drug for long periods

of time, particularly if one is attempting

in the meantime to discover and remove

the underlying cause of the increased ar-

terial tension. As far as the nephritic

manifestations are concerned, vaso-dila-

tion is of much value, for one may. I

believe, say axiomatically that as soon as

the blood pressure falls in the kidneys the

albuminuria decreases, and the renal opi-

thelia regain their tone and become better

able to perform their function.

I Valuable adjuvants to the drug treat-

ment of high arterial tension are certain

physical means, and I can not say enough

in praise of the hot bath, rest in a warm
bed. judicious exercise and massage: in

fact, of any measure that causes pro-

longed dilatation of the superficial blood

vessels. To enter into the finer mechan-

ism of this effect, to discuss the exact in-

dications for the employment of these dif-

ferent measures in varying individual

cases, would lead me too far.

Four points in the treatment of the

nephritic manifestations of Bright's dis-

ease I wish to emphasize, because they are

modern. I refer (1) to the use of a

more liberal diet; (2) to the restriction of

liquids; (3) to the withdrawal of chlor-

ids; (4) to the so-called surgical treat-

ment of Bright's disease.

Liberal Feeding in the Nephritis of

Bright's Disease.—In feeding any case of

nephritis, two fundamental axioms should

be followed, viz. : (1) To give a diet that

is least irritating to the kidneys. (2) To
adequately nourish the patient; for by

following the first rule we place the kid-

ney, relatively speaking, at rest, we spare

the diseased organ; by following the sec-

ond rule we bestow upon the organism as

a whole sufficient strength to combat the

disease process, and to undertake regen-

eration where degeneration has taken

place. In all acute forms of nephritis

that run a short course the sparing of the

kidney is the most important task, as the

organism has enough reserve pabulum in

storage to maintain adequate nutrition

during the short duration of the disease;

in such cases underfeeding or even star-

vation of the patient is not only permis-

sible, but good practice, for the less of

excrementitious material the kidneys are

forced to eliminate the more rapidly do

they resume their normal function. One
may say in a broad sense that the daily

amount of feeding, expressed in caloric

value, should he inversely proportionate

to the presumable duration of the nephri-

tis. Hence the more chronic the nephritis,

the more nutritive should be the diet, and

as the nephritis of Bright's is the mott
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chronic variety we have to deal with, a

case of Bright's disease should receive

daily the full caloric value in his diet that

is required to maintain nutritive equilib-

rium, i. e., at least thirty calories per

kilogram of body weight.

Whereas, therefore, in certain acute and

subacute forms of nephritis a milk diet

is permissible, even useful—for, I may
add in parenthesis, a milk diet reduces

intestinal putrefaction and hence removes

a prolific cause of renal irritation—such

a regime, as I have pointed out elsewhcrt

(The Dangers of an Exclusive Milk Diet,

etc., Medicine, May, 1903), is to be con-

demned in the chronic forms of nephritis,

and in particular in the nephritis of

Bright's disease.

There is, moreover, no compelling rea-

son why a mixed diet should not be

given. It is puerile and altogether unsci-

entific to postulate that the albumin given

by mouth should appear as such in the

urine, and that the more albumin the

patient eats the more will he secrete

—

and still this prejudice exists in the minds

of many. A diet containing variety and

above all a diet of sufficient caloric value

to nourish the patient should be carefully

selected, and only those articles excluded

that we know lead to the formation of

urinary end products that are eliminated

with difficulty, and hence can be assumed

to irritate the kidneys when they are dis-

eased. The details of this selection can

not be given within the narrow frame of

this article.

The Restriction of Water Drinking.—
This point has been touched in discussing

the dangers of an exclusive milk diet

above. Begarding Bright's disease as a

primarily cardio-vascular affair, it stands

to reason that the flooding of the heart

and arteries with much liquid can only

increase the arterial tension, and over-
j

work the heart. It is common practice

to give much water in all forms of ne-

phritifl (witness the many waters on the

market that are sold as "cures" for I

Bright's disease, etc.!), the object being

presumably to "flush out the kidneys."

I regard this as fictitious, excepting in
|

the convalescent stage of certain clearly

circumscribed varieties of parenchymatous I

nephritis. The first thing the kidneys 1

stop eliminating when they become dis-

eased is water, hence water in this st^ge
|

passes the kidney parenchyma with diffi-

culty, and to attempt to force it thru is

to irritate the kidneys when they should
'

be kept at rest.

That water is irritating to the kidneys

when they are diseased is manifested by

the good effects exercised in many cases

of nephritis by sweating. There is no I

evidence to show that the sweat of ne-

phritics contains much of toxic bodies;

it does contain some urea, a moderate

quantity of common salt, and above all

abundant water. The chief advantage,

therefore, of sweating seems to be to rid

the organism of the water that the kid-

neys can not properly eliminate. The

common habit, therefore, of sweating a I

patient, on the one hand, and giving him

abundant water, on the other, is irration- I

al, for to do this is to neutralize the good

effect of the sweating, to irritate the kid-

neys and to overtax the heart and arteries.

I have made it a broad rule to gauge the

the water intake largely by the water out-

put—carefully considering all the while

the particular requirements of each case.

I never force water drinking, but am al-

ways more inclined to restrict fluids.

The Withdrawal of Sodium Chlorid.— '

It is a well-known fact that nephritic kid-

neys commonly fail to properly eliminate



Wo. 4.} BRIGHTS DISKASE—CROFTA N.

sodium chlorid, i. e., ordinary table salt.

A very ingenious theory has been ad-

vanced to show that this retention of

chlorids in nephritis can in part be in-

criminated with the production of ede-

mas; the idea being that sodium chlorid

in the tissues requires a certain amount

of water to hold it in solution in such

dilution that the normal molecular con-

centration, i. e., the osmotic pressure, of

the blood and tissue juices is not changed

(one of the chief functions of the kidney

being that of an osmo-regulatory appara-

tus, intended to eliminate salts when the

blood concentration becomes too great).

It is postulated that the sodium chlorid

retained in the tissues draws water from

the blood by a process of osmosis, and

that hence edemas develop. Basing on

this theory, the attempt has been made to

restrict the ingestion of chlorids, i. e.,

to withdraw table salt from the diet for

the purpose of reducing edemas, by giv-

ing the kidneys a chance to slowly get rid

of the accumulated chlorids. Clinically

this experiment has quite often given fa-

vorable results, and I have, in common

with many others, repeatedly seen edemas

disappear (and incidentally albuminuria

often decrease) when the chlorids were

excluded from the food. On the other

hand, edemas in such cases can often be

caused to reappear when salt is again

given. As 100 grains of common salt re-

quire about three pounds of water to form

the proper physiological solution in the

body, it is clear that any sudden increase

in the weight of the patient may mean

salt—and hence water—retention and

should put us on our guard above all for

deep edemas and should induce the care-

ful clinician, tentatively at least, to with-

draw the chlorids from the food.

The So-called Surgical Treatment of

Bright's Disease.—The operation of de-

capsulating or splitting the kidney for the

cure of Bright's disease may be mentioned

merely to be condemned as altogether

irrational. I fail to find in the litera-

ture a single case that could clinical-

ly be considered a true case of

Bright's disease that has ever been per-

manently benefited by decapsulation of

the kidney. The majority of case reports

are so inaccurate, as far as the diagnosis

of the disease is concerned, that they

are practically without value.

[Excellent results are claimed in

Bright's disease by the use of electricity

alone. But however this may be, to Dr.

Croftan's thoroly sensible suggestions

should be added some others regarding

electro-therapeutic measures that can be

used to good advantage. In the first or

eliminative stage of treatment the high-

frequency current; either by the Oudin

resonator, the couch, or the large helix;

assists both by promoting perspiration and

by its destructive influence upon the

toxins. Afterward the general tonic ef-

fect of "positive insulation" with a static

machine, and the local stimulus of a

strong galvanic and sinusoidal current

sent thru the liver, kidneys and bowels,

are extremely useful.

—

Editor.]



Electrotherapy in Diseases of the Kyc.

BY W. H. WALL]

ATLANTIC

Conjunctivitis, etc.—In all acute in-

flammations of the lids or of the eyeball,

the galvanic anode may be applied to the

closed lids with an intensity of two to

five milliamperes for five minutes to each

eye, once or even twice daily. The cath-

ode should be placed upon the back of

the neck, over the second and third cer-'

vical vertebra.

The anodal static breeze from a pointed

wooden electrode is also very beneficial

in inflammation or irritability of the eyes.

Eye waters or other physiologic applica-

tions are of course in order. As this pa-

per is confined to the consideration of

physiologic therapeutics, the purely med-
ical treatment will not be discussed.

Trachoma.—This may be treated in two

ways: By means of a copper or zinc

electrode, as it is technically called, Me-
tallic Electrolysis, and by the anodal

needle. If by electrolysis, the granula-

tions are to be carefully but thoroly gone

over with a flat copper or zinc electrode

(copper preferred), attached to the anode

of a galvanic battery. Only a sufficient

number of cells are to be included in the

circuit to carry the required current,

which should not exceed two to five mil-

liamperes, applied for two minutes, daily.

In some severe cases the application may
be much stronger, say ten to fifteen mil-

liamperes, for a few seconds only. Every

part should be acted upon in a greater

or less degree.

If the retrotarsal fold be involved, as

it frequently is, install a solution of holo-

eaine into the eye, protect the ball by

means of a thin tortoise shell or hard

rubber blade and then pass a thin copper

NG, A. M., M. D.,

OITY, N. J.

electrode over the inner lid with a current

intensity of three to five milliamperes for

three minutes. The instrument must be

kept moving over the surface in order to

prevent its adhering to the same. Every

other day will be frequent enough, and

once a week, if a strong current be used.

A more effective way is to treat each

granulation with a platinum needle con-

nected with the anode of a galvanic bat-

tery. Two to four cells will be sufficient

as a rule. The needle is to be inserted into

each granulation and destroyed by elec-

trolysis. As the needle will adhere to the

tissue, the polarity of the battery must be

changed for a few seconds before attempt-

ing to remove the needle. Before attempt-

ing to reverse the current it must be

turned completely off, then reverse it by

means of the commutator, remove the

needle, reinsert it, again change to the

anode, turn on the current and proceed as

before.

All electrodes should be thoroly disin-

fected after being used, as trachoma is

highly contagious.

Tumors of the Lids.—If cystic, open,

turn out the contents and act upon the

interior with a small cathodal electrode

with an intensity of ten milliamperes for

one or two minutes. The entire surface

should be cauterized, causing adherence

of the surfaces with obliteration of the

sac.

Wild Hairs.—These are to be removed

by electrolysis. A small steel needle may

be used, as only the cathode is admissible

in electrolytic work of this character. A
current of one or possibly two milliam-

peres will be sufficient, to be passed until
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the hair can be removed without traction.

Onlv a sufficient number of cells should

be included in the circuit to carry the re-

quired current. A bowl of water in which

the anode is immersed should be placed

so that the patient may dip one finger

at a time until sufficient contact has been

made, after the needle has been intro-

duced. Sudden makes or breaks of the

current while the needle is in position

will cause discomfort. If more than one

hair is to be removed, do not act upon

any in close proximity to each other; too

much irritation will result. This will

also apply to facial work as well.

Cataract.—Much may be accomplished

in this affection, and in some cases the

sight may be nearly if not quite fully re-

stored. One electrode is to be placed

upon the closed eyelid and the other on

the back of the neck, ov6r the second and

third cervical vertebra. A cotton covered

disc one inch in diameter will be large

enough for the eye. Both pads should

be well wetted. The eye pad may also be

wetted in a solution of cocaine, if deemed

belter. Having the electrodes in posi-

tion, turn on a current strength of three

to five milliamperes for five or ten min-

utes, changing the polarity every two min-

utes, without shock, invariably closing

with the cathode on the lid. This fre-

quent change of polarity is highly con-

ducive to absorption of the cataract, as

the anode contracts' the 'blood vessels

while the cathode relaxes or expands them,

thus causing a comparatively rapid change

in the character of the lens. The com-

bined current may also be used in the

same manner.

If a solution of potassium iodid be

used on the eye, as I sometimes do, the

change of polarity can not be made, as

the iodid can only be used on the kath-

ode. The treatment of cataract should be

given every other day for a year or more,

witli occasional intervals of cessation for

a few days. Senile cataract seems to be

more amenable to this method of treat-

ment than other varieties.

Optic Atrophy.—The treatment of this

condition is the same as for cataract ex-

cepting that potassium iodid is not used.

Treatment must be persisted in for quite

a long time. Of course, strychnia and

other appropriate remedies will be admin-

istered.

Asthenopia.—This is one of the most

common and at the same time one of the

most obstinate conditions with which we

have to deal. It is characterized by a

certain weakness, with inability to use

the eyes in spite of a careful correction

of the anomalies of refraction if they

exist. Sometimes the ocular muscles are

at fault, yet the correction of such defects

do not always give relief. The treatment

consists in absolute rest for a few days

and the daily application of the galvanic

anode to the closed lids, either by double

cups or singly. The cathode is to be

placed upon the back of the neck and a

current of two to three milliamperes

passed for five to ten minutes every other

day. If a galvanic battery he not avail-

able, a faradic battery may be used, giv-

ing a mild secondary anodal current, as

with the galvanic. Static insulation and

the anodal breeze from a pointed wooden

electrode or the finger tip, gives good re7

suits.

Corneal Opacities.—In the treatment

of this condition the galvanic current

only is to be used. It may be applied

through the closed lids, but better results

are obtained by acting directly upon the

opacity with metal or carbon electrode.

The one most adaptable to this purpose
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was made for the writer by Mr. Otto

Fleming, of Philadelphia. It consists of

an insulated handle terminating in a

spiral spring, bent at an angle of sixty-

five degrees, upon the end of which is

another insulated attachment with a me-

tallic, cup-shaped portion, which is the

active part. The cathode only is to be

applied to the eyeball. A 4 per cent solu-

tion of holocain is to be instilled into

the eye, after which the application may
be made. A current strength of one or

possibly two milliamperes may be used,

carefully watching the effects. But little

should be done at each sitting, which

should be only for one-half to one min-

ute. As a rule there must be but a scarce-

ly perceptible electrolytic effect upon the

cornea, the intent being to stimulate the

tissues into absorption of the exudate.

The process is slow, but is, in most cases,

very effective.

Corneal Ulcers.—These are to be treat-

ed much in the same manner, but with a

small, pointed copper or zinc electrode,

very lightly touching the ulcer with the

anode, or by passing the anodal current

thru the closed lids. Beginners should

adopt the latter method.

Pterygium.—Insert a small platinum

anodal needle into the narrowest part of

the growth and cut off the blood supply.

A current of two to three milliamperes

will suffice, allowing it to pass until the

part turns white, say two to three min-

utes. Turn off the current, reverse the

polarity of the battery by means of the

commutator and allow it to pass for a

few seconds to allow the needle to be

easily removed. One application will be

sufficient, if carefully done.

Stricture of the Nasal Duct.—Electrol-

ysis is an ideal method of dealing with

this condition, but one must be careful

not to attempt too much. The punctum

is to be slit as for ordinary probing.

Pass a probe, if one can be so used, then

select one a size larger, insulate a portion

of it so as to protect the punctum, attach

it to the cathode of a galvanic battery,

insert until resistance is met with, turn

on three to five milliamperes of current

and gently pass the probe electrode down

the canal, allowing it to act upon the

same for one or two minutes, at the same

time moving it slightly up and down.

Sittings may be held once a week, using

a larger probe each time until the canal

has been sufficiently enlarged.

Of course, if the stenosis has been

caused by a bony growth or enlargement,

electrolysis will not be advisable.

—

Medico-

Chirurgical Journal.

Physiological Rays and Wires.—M.

Charpentier, who claims to have discov-

ered that N-rays are emitted by the liv-

ing body, states that other rays are also

associated with them, and some of these

can be transmitted by wires. In the

Comptes Rendus, January 25th, he de-

scribes the following experiment. A
small disc of thin copper (called the

transmitter) communicates by a copper

wire with the phosphorescent screen used

to detect the rays, the wire, in fact, be-

ing twisted a few times round the screen.

The disc was from one to two centimetres

in diameter, and the wire nearly a metre

long, but it might be much longer. The

screen was fixed in the corner of a dark

room, and the disc at the other end of

the wire was free. When the disc was

placed near a living body the screen

glowed brightly. This occurred whatever

the form of wire or the obstacles between

the disc and screen. An electric screen,
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such as a plate of copper or aluminum,

joined to earth, when interposed, arrested

the radiations. Insulated metal plates

did not arrest them. He concludes that

physiological rays can be transmitted not

only direct through air, like rays of light,

but along metals, like electricity. Such

sources of N-rays as tempered steel, he

says, emit rays having this double mode

of propagation. This discovery will be

useful in the further investigation of these

rays by making the screen, a copper plate

covered with phosphorescent sulfid of cal-

cium and attaching it to one end of

the wire, the other end being free to ap-

ply to points of the body—for example,

the different parts of a nerve. A small

copper disc on the free end may be used

for exploring larger areas of the body.

—

Ex.

Wehnelt Interrupter— Hauser has
found that the rate of interruption of

the Wehnelt interrupter may be great-

ly increased and its starting potential

lowered by using dilute sulfuric acid

and adding to it 20 per cent of its

weight of sulfate of magnesia. With sul-

furic acid solution of 1.05 specific grav-

ity, the maximum current is lowered from

nearly forty amperes to 12.5 amperes at

118 volts, and the starting of the inter-

rupter occurs at twenty volts with 5.5

amperes. A still lower starting current

is obtained with a half saturated solution

of sodium bichromate, to which 11 per

cent by volume of sulfuric acid is added.

The interrupter in that case works with

only 3.5 amperes. The starting voltage

(fifty volts) is, however, much higher

than in the case of magnesium sulfate.

The depolarizing liquid used in the Radi-

guet cell, consisting of 120 grams sodium

bichromate, 250 cc. sulfuric acid and 720

cc. water, gives a starting voltage of

twenty, a starting current of twelve am-

peres and a maximum voltage and current

of 118 and forty respectively.

—

Soc. Fisica

y Quimica, Madrid, May 25; abstracted in

Loud. Elec, August 7th.

Roentgen Rays in the nanufactureof Cables.

A very neat application of Roentgen

rays in cable manufacture is described in

Electro by Herr W. Otto. The chief value

of this apparatus is in detecting foreign

substances and imperfections in the rub-

ber or gutta-percha insulation of electric

cables. The apparatus is of particular

value in preparing submarine cables, since

here defects which might ultimately give

much trouble and cause great expense for

repair are easily detected. The device

consists of a table containing the neces-

sary regulating apparatus. On this a

Roentgen tube is fixed, and above it is

placed the fluorescent screen. The cable

to be examined is passed through guides

which conduct it just below the screen,

so that the shadow of the cable is thrown

upon the screen. This arrangement al-

lows the cable to be passed through the

testing apparatus quickly. Any foreign

substances or a bubble of air, or even a

bad joint in the rubber is at once shown.

It is convenient to have the apparatus

portable, so that it may be taken to any

part of the works.

—

Elec. Review.

If my next door neighbor chooses to

have his drains in such a state as to create

a poisonous atmosphere, which I breathe

at the risk of typhus or diphtheria, he re-

stricts my just freedom to live just as

much as if he went about with a pistol

threatening my life.

—

Huxley.
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The Progress of Cancer Investigation.

The announcement from London, by

three observers, of the discovery of an im-

portant fact in the histology of malignant

growths, and the corroboration of this

discovery by two other gentlemen in a

paper read before the Royal Society on

January 21, has stimulated our ever-pres-

ent interest in this matter, and has opened

a hopeful path for further investigation.

The two last-mentioned gentlemen, Doc-

tor Bashford and Mr. Murray, have been

studying the method of cell division in

normal and in proliferating cells, and

have embodied their results in the paper

mentioned above. These results bear

heavily against the hypothesis of the para-

sitic origin of cancer, and in favor of the

view that malignant growths are due to

perverted cellular growth and prolifera-

tion. These observers have devoted most

of their attention to the physiology of

nuclear division, which, it is needless to

say, is the most important part of the

process of cell-division, and is a subject

which has attracted a large amount of at-

tention during the past few years. In a

few words, this new discovery may be

described as follows: observation has

shown that, during the process of karyo-

kinesis, the nucleus of a typical cell in

ordinary human tissue under normal cir-

cumstances divides with the formation of

thirty-two chronosomes, one-half of which

gather themselves about each nuclear pole,

and eventually form the nucleus of the

new cell, the body of which is formed by

one-half of the protoplasm of the original

cell. Certain cells in the body, concerned

in the process of reproduction, have been

found to show only sixteen chronosomes

during nuclear division, and to exhibit a

different karyokinetic figure from that

seen in ordinary cells. When such cells

meet their physiological complements the

normal number of chronosomes for the

particular species is restored, and cellu-

lar reproduction proceeds in the usual way.

Such cells are said to be gametogenic.

The English observers have shown that in

cancer cells from various sources sixteen

is the usual number of chronosomes, and

that in other ways cancer cells resemble

the gametogenic cells. They have conse-

quently suggested the word "gametoid" to

describe such abnormal growth as is seen

in the cells of a malignant neoplasm.

The practical indication of this dis-

covery is that under certain forms of irri-

tation or stimulus the normal cells of the

body will change their mode of prolifera-

tion, will assume characteristics which do

not properly belong to them, and in some

of their vital processes will approach

those of normal gametogenic cells which

are known to be extremely active. When
a normal cell acquires such qualities it

becomes able to proliferate with gTeat

rapidity, to invade surrounding tissue

with its cellular progeny, and, apparently,

to engraft its abnormal powers upon cells

in its neighborhood, not its descendants.

Such characteristics are those, which,

judging them by their results, we call

malignant, and this new discovery empha-

sizes what pathologists have become more

and more impressed with, that the study of

the most minute and recondite cell proces-

ses, is what may sometime lead us to a

clear understanding of what malignant

neoplastic growth really is^ and may per-

haps indicate means for the control of

such processes.

This discovery does not offer us any-

thing new in therapeusis, but it is an ad-

vance in positive knowledge, and as such

forms an element in a structure which we
may reasonably hope to build to contain
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the means for a successful contention with

the scourge of malignant disease. It may

also prove an efficient means for the dif-

ferential diagnosis of neoplasms, for ac-

cording to its testimony the cells of a

malignant growth ought to contain six-

teen chromosomes and those of a benign

tumor, the usual thirty-two, for the hu-

man species.

The theory that cancer originates in

latent embryonal tissue, suddenly stimu-

lated into activity and perverse growth in

some unknown way, does not appear to re-

ceive any support from the discovery

which we are discussing, and in oxir opin-

-ion further investigations will make this

theory still less tenable. There is no rea-

son for assuming the existence of embry-

onal tissue as the basis of a malignant

growth when all the phenomena can more

satisfactorily be explained by the theory

that malignant characteristics are de-

veloped in cells of various normal and

properly placed tissues by some so far un-

discovered stimulation which causes a

perverted and luxuriant proliferation.

Malignant degeneration may occur in em-

bryonic tissue, but that is clearly not to

be cited as proof that embryonal tissue is

the only source of malignant disease. Such

occurrences mean simply that the embry-

onal calls have been subjected to the same

form of stimulation or irritation which

produces malignant proliferation in the

case of other cellular tissue.

By this discovery, additional proof of

correctness is afforded to the theory that

cancer, both carcinoma and sarcoma, has

for its basis a form of perverted cell ac-

tivity which results in luxuriant prolifer-

ation, reversion to an atypical course of

growth, and the ability to invade sur-

rounding cellular structures, imposing its

characteristics upon them. We believe

that this peculiar form of activity is

caused by some form of stimulus or irri-

tation, but of even the approximate char-

acter of this we are so far ignorant. We
are not referring now to coarse forms of

physical irritation exemplified in the caus-

ation of epithelioma of the lip, but to

some sort of action not improbably

brought about by chemical or physio-

chemical changes in the blood, which is

thus unable to supply the cells of the tis-

sue with their normal nutriment. A
most hopeful line of investigation seems

to be opened by the discovery announced

by our English confreres, and we look

forward with interest to further develop-

ments. The life history of the cancer cell

promises to be most rigidly investigated,

and it will be the imperfections in our

technique and the inherent difficulties of

the subject rather than lack of enthusi-

asm which will make our progress halting

and uncertain. A fruitful but exceeding-

ly difficult field for work is in the subject

of the metabolism of the cells of neo-

plasms, and any knowledge gained here

might assist us to the important goal for

which all are striving—efficient thera-

peusis.

—

Medical Record.

A Municipal Tuberculosis Clinic.

It would be impossible to commend too

strongly the clinic for the diagnosing and

treatment of pulmonary tuberculosis

about to be opened by the Health Depart-

ment of New York. It will occupy a

building on West Fifty-fifth street, im-

mediately adjoining the headquarters of

the department, and will include a regis-

tration office, two waiting rooms, an x-ray

room, a throat department, and two clin-

ics with examination rooms.

It is now admitted that pulmonary tu-

berculosis is curable and that under
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favoring conditions nature will usually

effect a cure in incipient cases. The first

object of the Board of Health clinic is

early recognition and correct diagnosis of

cases of consumption. This is often an

impossibility for the poor, who can afford

only casual medical advice and that not

always the most skillful. At the clinic

the work will be directed by experts. Not
only will careful physical examinations be

made, with sputum cultures, but x-ray

tests will assist in early and corrected

diagnosis.

Patients applying for treatment will

not only receive it, but will be given cir-

culars of information in whatever lan-

guage they can best read, containing exact

and intelligible instructions as to precau-

tions necessary to be taken to prevent the

infection of others. Sputum cups and

proper food for the upbuilding of the sys-

tem will be supplied without charge to

needy patients. Indigent and ambulatory

cases and patients discharged from the

public institutions of the city will be

looked after at their homes and places of

occupation by trained nurses constituting

a special corps, and the co-operation of

charitable organizations has been secured

to supply food, fuel, ice, etc., where need-

ed. One of the chief duties of these

nurses will be to look after the children

in the homes of consumptives and do all

that can be done to prevent their infec-

tion.

—

New York Times.

X=Rays in Epilepsy.

Dr. J. H. Branth says: As regards

Boentgen rays as a remedy in epilepsy, all

cases of the disease are not amenable to

this treatment, as, for instance, those in

which degenerative processes in the brain

have set in. In many instances the oc-

currences of the seizures is believed to de-

pend upon the instability of the cellular

brain elements, or an abnormal metab-
olism, and as it is accepted by many au-

thorities that the x-ray stimulates the

vital activity of protoplasm, it was on this

theory that the treatment was adopted.

For the results obtained, Dr. L. C. Vin-

cent deserved at least half the credit.

About a year ago he and Dr. Branth to-

gether planned the method, but, owing to

6evere and prolonged illness, Dr. Vincent

was personally unable to take part in the

practical work. Three treatments per

week are given, beginning with five min-

utes' exposure at fifteen inches distance,

and gradually increasing to ten minutes'

exposure and ten inches distance. A hard,

or high vacuum, tube is employed, and a

different part of the cranium is exposed

at each sitting. The hair may drop out

in areas, but it is certain to return in a

stronger growth than before. In some

epileptic patients there seems to exist a

bromide drug habit, and to suddenly with-

draw the bromides may cause a shock

to the system.

In a few instances the best results were

secured by returning to small doses of the

bromides in addition to the x-ray treat-

ment. With very few exceptions the

patients gain in weight at a surprising

rate. A lad, fourteen years of age, who

was presented by Dr. Branth, had gained

nine pounds in four weeks. At the time

the treatment was begun, November 8,

1903, the convulsions (grand mal) were

becoming more and more frequent and

severe, notwithstanding the free use of

bromides. Since the date mentioned he

had not had a single seizure, and his

mother and his teachers had been aston-

ished at his mental, as well as bodily, im-

provement. In his case the bromides had

been at once withdrawn, and in addition
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to the x-ray treatment to the head, the

static brush had been applied to the spinal

region and head. Dr. Branth said he

could cite a number of such histories,

varying, of course, in different particu-

lars. The gain in weight was noticeable

even in those cases in which the mental

faculties did not improve so rapidly. In

cases of both grand and petit mal it was

observed in general that the seizures be-

came lighter and of shorter duration, that

the intervals were longer, and that when

a seizure occurred it was followed by less

prostration than formerly.

—

Med. News.

Does It Pay To Be A Physician?

An article appearing in Frank Leslie's

Monthly discusses the status of the physi-

cian from a monetary standpoint and asks

the question : "Does it pay to be a doc-

tor ?" In replying to this the writer makes

the statement that the average income of

physicians in the United States is $750 a

year, a little more than the day laborer

earns working eight hours a day. When
we consider that a few are reputed to have

an income of $100,000, a larger number

$50,000, and that quite a respectable body,

by dint of close application, takes in from

$10,000 to $15,000, the average for the

remainder must be considerably less than

that given. With this alone in view it

does not appear that the practice of medi-

cine is a very alluring profession. Then

there must be considered the cost of ob-

taining an education, which can be esti-

mated at from $2,000 to $10,000, an in-

vestment which has made the fortune of

many a business man with far less pre-

liminary training. The arduousness of

the work and the long hours bring far less

financial recompense proportionately, even

under the most favorable conditions, than

does any other profession or business, and

from this standpoint also medicine does

not pay. For the man who is selfish and

sordid who measures recompense by the

dollar, medicine does not pay, for it is

easy for a man of ordinary ability to finan-

cially outclass the doctor. But, for the in-

dividual to whom the love and grateful-

ness of his patients is an inspiration, who

can look upon their foibles and follies,

and even their petty meannesses, as the

naturalist does upon aberrations from the

type, who can take joy in his work and joy

in the expansion of his knowledge and ex-

perience and his increasing capacity for

doing good, medicine does pay. To

him the seasons bring varied delight. The

balmy sun, the glowing verdure, the sing-

ing of the birds, the storm clouds, the

wind and the pelting rain of the summer

are beatitudes. To him the softly falling

snow speaks of peace, the dazzling white

covering valley and hilltop and weighting

the boughs of the trees call to purity and

"the dim, mysterious aisles" of the forest,

the stillness accentuated by the tapping of

a woodpecker or the snapping of a frost-

bound tree trunk, are suggestions of sol-

emn grandeur, while to drive these clear,

crisp mornings, with the sun shining and

the frost sparkling, is an intoxication

which quickens all his energies. For one

of this kind medicine does pay and to him

the profession offers its kindest favors.

—

Milwaukee Med. Jour.

The Doctor's Income of the Future.

Doctors who believe—and apparently

there are many of them—that the mem-

bers of their profession are different from

and superior to the members of all oth-

ers, in that they are constantly endeavor-

ing to put an end to the thing out of

which they live, really ought to view their
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own mental condition with apprehension.

The Times suggests that they "take some-

thing" for it before this queer delusion

lets in a lot more and the unhappy vic-

tims pass beyond the possibility of help,

even from such of their brethren as re-

main sane. Latest of many manifesta-

tions of the belief that the doctors, from a

business point of view, are nobly cutting

their own throats, is one that appears in

the Posl-Graduate. "It is not generally

realized," says that high authority, "that

the medical profession is the only one la-

boring conscientiously and faithfully to

destroy its own source of income. Every

improvement in hygiene and in sanitary

science, every discovery of a specific

source of disease, by improving the gen-

eral health removes large amounts of

money from the medical man's pocket and

adds incalculably to the wealth of the

community. The time will come when

this fact will be generally realized." Pos-

sibly. But about the same time, there will

be a realization, that the labor, conscien-

tious and faithful as it is, and measurably

successful as it has been, besides, is not

destroying, or even tending to destroy,

the source of the doctor's income. For

the task imposed upon them is one that,

if not quite endless, theoretically, most

certainly will not be completed by this

generation of doctors or by any genera-

tion of their succesors in whom they can

pretend to have a personal interest. One

can conceive, of course, of a time when

medical and surgical science shall have

made such progress that everybody will

live on indefinitely in a state of perfect,

health, and there will be nothing more

for doctors to do, but an enormous "mean-

while" will precede that glorious age, and

while it lasts the doctors are in no danger

of starving.—Medical News.

[October, 1904.

Massage of the Heart for Chloroform
Collapse.

W. W. Keen states that on only three

occasions in his entire professional life

has he had a patient die on the table. The
first two were cases of operations on the

brain and goitre, resepectively. Hemor-
rhage was the cause of death in both

cases, all the usual means being unavail-

ing. The third case was especially inter-

esting for several reasons. This patient

had previously had a fracture of the skull

from which he had entirely recovered. He
later suffered from squamous epithelioma

of the vocal cords. At the first operation

unilateral laryngectomy was performed,

partly under local anesthesia and partly

under chloroform. The latter produced

marked cyanosis. At the second operation,

total laryngectomy was performed. Chlo-

roform and oxygen were given to the pa-

tient, but not until he was upon the oper-

ating table. When enough chloroform

was given to keep him quiet he became so

cyanosed as to make the writer very anx-

ious for his life. Just as the wound was

ready to be closed his pulse suddenly

failed and his face became suddenly blue.

The operation and the administration of

chloroform were immediately stopped.

Strychnin was given hypodermically. pure

oxygen was administered, and artificial

respiration was instituted with rhythmical

traction on the tongue. The battery was

applied over the phrenic, but in spite of

all this treatment, his heart continued to

beat much faster and weaker ; he became

more cyanotic, and in two or three min-

utes he was dead. After continuing the

above means for about ten minutes as a

last resort the upper abdomen was opened

and the writer introduced his hand into

the abdominal cavity, and between this

hand and the right hand, which made

counter-pressure on the anterior wall of

THE AMERICAN X-RAY JOURNAL.
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the chest, the heart was massaged. These

efforts were continued for nearly half an

hour, but without avail. The writer then

[reports a case which came under Igels-

rud's care. The operation was that of ab-

dominal hysterectomy. There was chloro-

form collapse. The writer laid bare the

heart by a resection of parts of the fourth

and fifth ribs. The pericardium was

opened and the heart seized between the

thumb and fore and middle fingers on

the anterior and posterior surfaces.

Strong and rhythmical pressure was made

for about one minute when the heart be-

gan to pulsate of itself, but as the pulsa-

tions became weaker, massage of the heart

was practiced for about one minute more.

From that time the pulse was perceptible

and the contractions of the heart became

regular. The patient recovered. The

writer gives an interesting resume, of

work *by various authorities on this sub-

ject.

—

Proceedings of the Philadelphia

County Medical Society, March 31, 1904.

Telephonogram

.

An apparatus for recording and repro-

ducing sound, as patented by Christian

Hulsmeyer August 2, 1904, differs from

the well known Edison phonograph in

that the sound is recorded by the effect of

light rays upon a sensitive film and is re-

produced by passing the film between a

source of light and a selenium cell in-

cluded in a receiver circuit of a telephone.

Light from a suitable source is caused to

strike upon a mirror and be reflected thru

a plate whose transparency varies in the

direction of motion of the rays, and to

fall upon a uniformly moving sensitive

strip. The position of the mirror is de-

termined by the attractive force of an

electromagnet in the transmitter circuit

of a telephone, so that when sound waves

strike the microphone the mirror moves

to and fro and the light which falls upon

the film correspondingly varies in in-

tensity, due to the varying transparency

of the plate thru which it must pass.

—

El. World and Eng.

Chemical Effect of Cathode Rays.

Dr. E. Bose, of Gottingen University,

has for two years past made a close in-

vestigation of the simplest possible case

of a chemical action of cathode rays, with

a view to ascertaining whether or not the

chemical conversion due to the rays is. a

purely electro-chemical phenomenon ac-

cording to Faraday's law (see Physikal-

ische Zeitschrift, No. 12, June 15, 1904).

A solution of caustic potash, saturated in

the hot state, was exposed for a long time

to the effect of cathode rays in a con-

venient outfit allowing of a large electro-

lyte surface—in fact, about 200 sq. cm.

being radiated upon intensely, when a re-

duction, attended by the formation of

hydrogen, was noted. The amount of

electricity absorbed by the electrolyte was

measured with the aid of a hydrogen volt-

meter under reduced pressure, this elec-

tricity being drawn off through a plati-

num electrode sealed into the bottom • of

the testing tube. As the hydrogen present

in the vacuum where the discharges took

place was partly dissociated into hydrogen

and oxygen, a mixture of hydrogen and

oxygen, containing hydrogen in excess,

was withdrawn by means of the mercury

air pump, and, after the gases due to this

dissociation were eliminated, by an ex-

plosion, the hydrogen in excess could be

measured, and its pure condition con-

firmed. Now, in the case of the chemical

effect of the cathode rays following Fara-

day's law—i. e., being a purely electro-

chemical phenomenon—the amount of

hydrogen derived from the vacuum

should be strictly the same as the one
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evolved in the voltmeter. A high degree

of accuracy, it is true, was not to be an-

ticipated, on account of the smallness of

the effects and amounts of electricity in

question, but the invariable result of the

experiments was in opposition to the fore-

going hypothesis, 1,030 and even more

times the amount obtained in the volt-

meter being derived from the vacuum.

There must, therefore, be, besides the elec-

tro-chemical action, another chemical

effect of cathode rays, due obviously to the

kinetic energy of the cathode ray particles,

this hypothesis being borne out by the

theoretical considerations of the author.

It is shown that, in the most favorable

case, an amount of hydrogen even 1,600

times the electro-chemical amount would

be obtained. But it should be remem-

bered that, in most cases, the greater part

of the kinetical energy of the rays is sim-

ply transformed into heat.

—

Knowledge.

The Use of Alternating Currents in Chem-
istry and the Theory of the Re-
actions Which They Bring About.

The chemical reactions brought about

by means of alternating currents have

been studied by M. Daniel, P. A. Berthe-

lot, and some interesting conclusions have

been reached. The subject was first tak-

en up by the author in 1897, when he was

studying the transformation of sugar into

alcohol. The apparatus used consisted of

a group of six or eight Bunsen batteries

connected to an oscillating commutator,

so as to reverse periodically the current

thru the electrolyzing cell. This current

was passed thru acidulated water, and the

regulating resistance adjusted until no

gases were liberated at the electrodes.

The electrodes were then introduced into

the aldehyde, and the effect noted. It was

thot that the simultaneous oxidation and

reduction might be compared with fer-

mentation, and that alkali would be

formed. To understand the action, con-

sider the case of aldehyde in the presence

of air and an alkali. Oxygen plays an
electronegative role; the aldehyde the

electropositive, with a liberation of heat

and a change to acid ; then perhaps simul-

taneously the acid acts electronegatively,

combining with the electropositive alkali

to form a salt, also with the liberation of

heat. In this illustration the aldehyde

alternates between electropositive and

electronegative conditions, and it is such

reactions that may be brot about by alter-

nating currents. It will be realized that

there are many such.

—

Abstracted from

L'Eclairage Electrique (Paris), in Elec-

trical Review.

A New Use for Windmills.

Electricity is becoming increasingly

useful in farming, and with its growing

importance come the various experiments

at harnessing the wind and making it

drive the generators. Water power, of

course, is used where it can be obtained

as a prime mover; but where it can not

be had, steam has been called in. Steam

is expensive, however, and of late experi-

ments with wind driven generators have

become numerous.

Windmills are as common in many
parts of the central West as in Holland,

but hitherto have been used only for pur-

poses of irrigation. Recently, however,

they have been used to generate electricity

—at first for lighting houses and barns,

but now for running motors used in driv-

ing light machinery. At two experimental

farms in Germany two complete electrical

plants are in operation, deriving their

power solely from the wind, and in this

country windmills are in practical use,

connected with generators or with pumps,

as the need of the hour demands.
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On some farms several mills are coupled

in operating the generators, and ten-

horse power motors are worked continu-

ally. On other farms the windmills and

the motors are distributed, producing

lower power at various points rather than

high power at a single point. Even a sin-

gle large home-made windmill may gen-

erate enough power to run a two or three-

horsepower motor, so that the use of elec-

tricity is not confined to those able to

buy especially made windmills. For the

small farmer, therefore, the possibilities

of wind-driven electrical generators are

very great.

—

Ex.

The Earth Currents.

M. Guarini recently gave a very inter-

esting lecture to the Societe Beige et'as-

tronomie; this lecture was on the much

discussed subject of earth currents—that

is to say, those currents which go thru

the earth, but which are generally pro-

duced by some outward cause. M. Guar-

ini says that all the theories put forward

to explain the earth currents, such as the

influence, of the wind, aurora borealis,

rain, storms, electro-chemical effects, etc.,

none of them accounts for an incontest-

able fact; for there is in the earth an

earth current, whose direction is carefully

marked out, going from northwest to

southeast. Now a constant effect can not

be due to variable causes, at any rate as

variable and intermittent as those re-

ferred to above; wind, storm, etc. Ac-

cording to M. Guarini, the atmospheric

agitations produce some of them by fric-

tion (the wind), others by induction

(hail, rain, snow, etc.), certain variations

of potential at certain places in the

ground. These are the fluctuations of the

potential, says M. Guarini, which produce

at certain moments sudden variations in

the intensity, and even in the direction of

the earth currents.

According to M. Guarini, the earth cur-

rent can only be due to a cosmic effect;

that is to say, due to the rotation of the

earth (the armature) round the 6un (the

field). By the rotation of Ihe earth there

would be induced into the atmosphere a

current going in an inverse direction from

that of the rotation as in dynamos; this

variable current induced into the atmos-

phere induces in its turn in the earth's

crust an inverse current; that is to say,

moving in the same direction as the ro-

tation of the earth. Now theory and ob-

servations agree with the idea put for-

ward by M. Guarini. Siemens and Geitel

have proved that the sun induces a vit-

reous charge into exposed objects. On the-

other hand, from Palmieri's observations

it appears that the earth current is a cur-

rent induced by the atmosphere. Lastly

—and this is the most interesting fact

—

experience proves, as M. Guarini says,

that the earth turns from west to east;

that is to say, that the rotatory movement*

of the earth takes the same direction as

that of the continuous earth currents. M.

Guarini believes that it is possible, as

Ampere always insisted, that it is the

earth current which makes the magnetic

needle deviate. M. Guarini points out

that in that particular also facts and the-

ory coincide, and he proposed an experi-

ment to prove this.

After having spoken of the influences

of tramways and transmissions with the

earth as a means of return on observa-

tories, he refers to his trials and those of

the Compagnie de l'Industrie Electrique

et Anecanique de Geneve, for the pur-

pose of suppressing them completely.

Lastly, the earth currents are very useful

in agriculture because they decompose

the chemical products which are in the

earth, and replace them by others more

assimilable for the plants.

—

Elec. Rev.



The Inventor's Meed

BY INN0CEN8.

A certain Man worked for a Firm. And
as he worked an Idea came unto him.

And not being used to such things he

laid down his tools that he might think

it over.

But the Foreman, perceiving this,

straightway came for him and asked him

in chromatic and elliptic language where-

fore he labored not. Then said the Man
unto him, "Verily, I have an Idea!"

And the Foreman answered him, "Thou

unprofitable laborer! By what right and

by what authority dost thou have an Idea

in thine employer's time? Labor thou

with thine hands, and sweat thou with

thy brow ! For I, even I, will do all the

thinking that is necessary in this shop !"

This said he for that he was wroth; for

he never had an Idea.

And the Man answered him, "Nay,

"but this is an Idea whereby the arc-lamp

mechanism whereon I labor may be great-

ly improved. The cost of production will

be diminished, and simplicity thereof will

be such as thou hast not imagined in thy

dreams." And taking in his hand a piece

of chalk he drew diagrams upon the

bench.

The Foreman therefore looked on with

a haughty expression, and when the Man
had finished he turned and rent him for

wasting his time.

Nevertheless, at the sixth hour, he Com-

eth privily unto the Works Manager, say-

ing. "Lo ! I have somewhat to impart un-

to thee !" And the Manager answered,

"Say on!"

And he said, "It came to pass that, as

I was walking my shop, and bossing* my
men, an Idea came unto me, whereby

thou mayest effect great economies in the

production of thine arc-lamp mechanism."

And the Works Manager was astonished

at the saying, for he deemed the Foreman

incapable of invention. Nevertheless, he

was very gracious unto him, saying,

"Speak thou all that is in thy mind!"

Thereupon the Foreman attempted to

reproduce the diagrams that the Man had

shown unto him. And not having under-

stood them, he got into an hopeless mess.

Then said he, "Verily, when I had the

Tdea, I incautiously mentioned it to the

Man that worketh upon these mechan-

isms, and he hath made foolish sugges-

tions that have muddled me!"

The Works Manager, therefore, having

passed two-score and ten years in a sinful

world, saw unto the truth of the matter,

and smiled, saying, "To-morrow, at the

ninth hour, bring hither that workman
w ith thee unto me. Peradventure he will,

by repeating his foolish suggestions, clear

thy mind for the Idea that is thine."

And as the Foreman departed he cursed

three curses—one for the smartness of the

Works Manager, one for the Idea of the

Man, and one for his own stupidity.

The Man therefore explained his Idea

unto the Manager and the Manager saw

that it was good. He said therefore unto

the Man, "Leave thy bench, and go into

our Experimental Department and labor

thou there. Our specialist shall assist

thee until thou hast perfected thine Idea.

Then come thou again unto me, and the

Firm shall recompense thee."

After many days the Man returned,

saying, "Lo, here is the mechanism which

I conceived, and it worketh beautifully.

What, therefore, wilt thou give me for

mine Idea?"
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And the Manager replied, "Tarry a lit-

tle, till we get the lamps upon the market

and make a profit thereby. Then shalt

thou have thy reward."

So the Manager Straightway patented

the Idea in the name of the Firm, and it

was put upon the market. And the firm

profited thereby to the extent of four

hundred and thirty pieces of gold in the

first year, for the lamp was very good.

The Man, therefore, came again unto

the manager, saying, "Where is the reward

thou promisedst me? For I have seen

the balance-sheet of the Firm, and lo ! the

profit is very great."

And the Manager smiled benignantly,

and handed him a fiver, saying, "Take

thou thy reward, for we believe in en-

couraging our employes to take an inter-

est in their work." And he was pained

at the atttiudc adopted by the Man, and

ordered him out of his office.

The Man therefore consulted a Lawyer

who lived on Small Fry. And he, having

induced the Man to sign divers docu-

ments whose purport was unintelligible,

wrote a threatening letter to the Firm.

The Manager therefore kicked the Man
out of employment and instructed the

Firm's solicitors.

And when the case came for trial it

was definitely proved that the Man was

an artisan employed in the Experimental

Department, and that the Specialist had

had the Idea.

The Lawyer who lived upon Small Fry

therefore came upon the Man for his

costs; for this is apparently what the

documents were about.

The Man therefore, he and his family,

went into the Workhouse.

Moral.—Whom the Gods wish to de-

stroy, they first make inventive.

—

Elec-

trical Review.

The Soundingand Radiography of the

Large Intestine.—Schule (Archiv fuer

Verdanungo-Krankberton, Vol. x, Part

2.)—For many years investigators have

been endeavoring to solve the problem of

sounding the colon; during the past few

months the agitation of this subject has

received a new impetus. As early as 1862

Wachsmuth maintained that under fa-

vorable circumstances it is possible to pass

a tube, 166-196 cm., long as far as the

valve of Bauhin.

Simon carried out a series of investiga-

tions on the cadaver a few years later and

came to entirely different conclusions. He
found 'that it was sometimes possible to

pass the tube into the descending colon,

but no further. As a rule the sigmoid

flexure formed a figure eight through the

pressure exerted, and the tube did not

pass beyond the sigmoid.

Leichtenstern, Vaunyn, Boas and Kuhn
have come to the same conclusion.

The latter found that the tube was usu-

ally halted on its course in the sigmoid

and that this portion of the intestine was

pushed upward, thus giving the impres-

sion that the tube was passing into the

colon.

He believes that through combined

manipulation and the careful use of the

spiral tube, it is possible to prevent this

curving of the sigmoid, and to introduce

the tube further into the colon.

The author, who carried out an extend-

ed series of investigations, claims that it

is not possible to introduce a tube into

the colon with any degree of certainty,

and he doubts if the living being has ever

been catheterized successfully, at any rate

there has been no proof of it.

He made a series of radiographs, both

from the living and the dead, showing

the course and position of the tube in
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the sigmoid. Very often when the tube

seemed to have passed nicely it was com-

pletely rolled up in the sigmoid. In some

of his experiments the peritoneum was

opened and the course of the tube was

watched and even controlled. Even in

these cases it was almost impossible to

pass it into the colon. The series of ra-

diographs presented in this article are

very instructive.

The colon tube can not be used for

diagnostic purposes where tumors and

stenoses are suspected, for it would be im-

possible to determine whether the tube

was meeting with one of the natural ob-

structions and obstacles in the sigmoid or

an abnormal condition.

As to the therapeutic value of such a

procedure, the author believes that prac-

tically the same end can be accomplished

through rectal enemata properly applied.

Mosler showed that the fluid introduced

into the rectum came out through a fistula

in the cecum. He also demonstrated areas

of absolute dullness in the cecal region

after the injection of large amounts

(three to four litres) of water into the

rectum.

Boas maintains that the succussion

sound obtainable in the cecal region after

rectal injections shows the presence of

liquid in that region.

The author demonstrates very clearly

thru his radiographs that fluid injected

into the rectum may reach the cecum.

He injects 300 to 400 cm. of oil con-

taining a considerable quantity of bismuth

in suspension into the rectum of a pa-

tient in the knee-elbow positon. The ra-

diographs of these cases give such defi-

nite outlines of the colon that there can'

be no doubt as to the course taken by the

oil mixture. In all of these cases the ilio-

cecal valve proved sufficient, so that no

shadow was obtained beyond this point.

These pictures not only prove that it is

possible to "wash out" the colon thru the

simple rectal enemata, but also show the

position of the transverse colon. In one

of these cases enteroptosis is beautifully

demonstrated. The method will certainly

prove of great value in the determination

of the topography of the colon in the liv-

ing.

—

Interstate Med. Jour.

Self -Reliance.

Remember that all the good you ac-

complish is going to come out of your-

self. You can not borrow it and you can

not make it out of that which has been

poured into you by education or other-

wise. All that you receive is only a cer-

tain quantity of knowledge, acquired by

education, experience, or other training,

which will have a certain influence upon

what comes out of yourself as your own.

It is the inherent capacity to perform

with your own brain which will make you

what you become, and not the mere trans-

mission of that which you have acquired.

Your knowledge, therefore, is of little

avail until you make it inherently a part

of yourself thru mental assimilation and

utilization. The clearer you comprehend

these things, the more readily you can

make use of them as against the process of

mere acquirement with a vague motive

that in some way or other what you ac-

quire may be of benefit, or that environ-

ment will be the force that makes your

talent effective. Some have gone thru

experience without acquiring it, and many

a man who has received an education has

not got any because he allowed it to be a

thing apart from his personality and it

slipped away.

—

Walter C. Kerr in Elec-

trical Review.
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American Iflectro-riedical Society.

The executive council will admit to the

program of the next meeting (December

1 and 2) papers on any branch of pro-

gressive therapeutics. Papers are expected

from Dr. 0. Shepard Barnum, Dr. Heber

Robarts, Dr. Ivan E. Amilon, Dr. Carl

Beck, Dr. J. A. Robinson, Dr. H. Preston

Pratt, Dr. J. A. Robinson, Dr. John E.

Gilman, Dr. Stuart Johnstone, Dr. James

R. Hawley, Dr. H. L. Lewis, Dr. Shfildon

Leavitt, Dr. D. A. Stevens, Dr. H. Per-

kins Fitzpatrick, Dr. F. A. Lensman, and

several others.

The meetings will be held in the Ma-

sonic Temple, Chicago, commencing at

10 a. m. on Thursday, December 1st.

This is a convenient time for those who

are on their way eastward from the

World's Fair formal closing.

Dr. Niels R. Finsen.

Dr. Finsen died September 24th at

Copenhagen, at the early age of nearly

44, from a complication of disorders of

the heart and digestive organs of long

standing, which were intensified by his

neglect of his own health in his enthusias-

tic pursuit of his investigations for the

benefit of humanity.

He was the son of a poor fisherman of

Faroe Island and had to work for his

livelihood and his 'education. His health

was always defective. Born in 1860, he

obtained his early education in Iceland,

and later studied medicine in Copenhagen

and completed his university course there

in 1890, obtaining the degree of M. D. at

the head of his class.

While a student he became interested

in the therapeutic value of light, and

after graduation devoted all his energies

to this investigation. His confreres thot

him a crank, of course, but neither pov-

erty nor ill health nor the indifference

819

and contempt of others could deter him
from his aim. In July, 1903, he pub-

lished a paper on "The Influence of Light

on the Skin," which excited great inter-

est because of his claim that smallpox

could be cured, or at least greatly mod-
erated, by the exclusion of all but red

light from the sickroom. In the follow-

ing year this treatment became quite

popular and Finsen's reputation was es-

tablished.

Experiments were soon made upon

cases of lupus, and some of these were

cured by concentrated sunlight or elec-

tric light when every other known means

had failed. This excited universal in-

terest and secured for Finsen both moral

and financial support in the prosecution

of his experiments.

In 1896 the municipal hospital of Co-

penhagen gave him the use of some small

buildings to continue his work. Later the

Danish government came to his aid, and

his enlarged institute was removed to Ro-

senvaenget, a suburb of Copenhagen.

Here his work has been since carried on

successfully in the cure of lupus and

similar "incurable" diseases of the skin.

The Norwegian parliament, in Decem-

ber, 1903, awarded Dr. Finsen the Nobel

prize of $40,000 for the most notable dis-

covery in medical science. It was with

difficulty that his friends were able to

persuade him to devote even a part of

this money to himself and his family.

His complete forgetfulness of self, to-

gether with his chronic
r
diseases, had pre-

pared his family and friends for his de-

parture after a short but extremely valu-

able life.

Institutes for carrying on Finsen's

work have been established in nearly every

civilized country. One of these—the Fin-

sen Light Institute of America—is in

Chicago. Short as was his life, he had

NOTES.
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the pleasure of seeing his work recognized

and appreciated by the world at large.

This prompt recognition was due not only

to the highly scientific character of his

investigations, but to his full recognition

of the share contributed by other investi-

gators to his results, and to his own mod-
esty. His salary from the Danish gov-

ernment was only $1,200 a year.

His funeral, September 29, was at-

tended by the King of Denmark and the

King of Greece, and nearly all the other

European rulers sent personal representa-

tives to pay their tribute to his greatness.

Among scientists, ministers of state and

princes were also many humbler men and

women who owed to Finsen relief from

pain and otherwise incurable disease.

Whatever time may finally decide as to

the relative value of light, the x-ray and

other means of treatments for lupus vul-

garis and cancers, the fact remains that

to Finsen is largely due the strong im-

pulse now manifested toward the cure of

disease by means of light. His work

lives.

Origin of Radium— Sir William Ham-

say in a recent lecture on radium referred

to the fact that not only is the propor-

tion of radium to uranium in rocks wher-

ever found apparently the same, thus

pointing to the uranium origin of ra-

dium, but also that the amount of helium

in the composition of rocks possibly af-

fords an internal record of the rock. It

is too early to offer a reliable assertion

as to the origin of radium, yet there is

reason for believing that uranium is its

parent and predecessor. Possibly, there-

fore, uranium is an unstable element and

slowly degenerates atom by atom into ra-

dium, the time of half loss being, say, a

billion years. Eadium again degenerates

into helium and other products, which in
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turn go through relatively shorter periods
of degeneration into more stable but rel-

atively de-energized forms of matter. It

was pointed out that the evidence was
strong in favor of the belief that the en-
ergy liberated by radium and its emana-
tions was internal energy of degradation
and not energy reflected from without.

—

El. World and Eng.

A New Ray.

M. di Brazza claims to have discovered

a new sort of ray which he calls the i-rays.

The brain gives rise to these as well as

the N-rays, bnt the i-rays differ from the

N-rays in that they pass thru moist sub-

stances.

A New Fuel.

By the aid of an electrical process a

new fuel "osmon" has been produced from
peat. A direct current is passed thru the

mass by which twenty or twenty-five per

cent of the water is eliminated. The
electrically treated peat is then dried and
crushed and made up into briquettes. It

possesses quite a satisfactory heating pow-
er, contains no sulphur and -does not

smoke or leave much residue.

—
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Report on N-Rays*

I'.Y ANDRE BHOCA.

PHYSICAL PROPERTIES.

These rays traverse for t ho most part

bodies opake to light; aluminum,

paper, pasteboard, wood. But certain sub-

stances are opake: these are pure water,

which is opake at a very slight depth

;

lead, which is opake if 0.2 mm. in thick-

ness; platinum, when OA mm. in thick-

ness. Glass is quite opake, altho con-

siderably less so than the preceding bod-

ies. A very curious fact is that salt water

permits theni to pass, altho pure water is

opake.

The n-rays are stored up in the bodies

which they strike in certain cases. Quartz,

Iceland spar, glass, brick, sulfid of cal-

cium, lead and salt water possess this

property
;
wood, paper, aluminum, do not

possess this property. When the action of

the source ceases, the bodies thus exposed

emit n-rays for a longer or shorter time.

This fact is quite analogous to the phos-

phorescence of certain bodies under the

action of sunlight. Bichat has shown a

very close similarity in the details of these

phenomena.

It is a fact that a body which stores up

n-rays when heated will quickly lose this

property on the temperature becoming

lower. At the same time, if analyzed by

Translated from Archives d'Electricite"

Medicale by J. Z. S. Haywood. D.-es-Sc, con-
tinued from page 296.

means of a |>rism, after the method of

Blondlot, which we ha\c described else-

where, the radiations emitted by a body

which has stored up n-rays always gives

radiations much greater in wave length,

than the radiations which have not been

stored. The expression "store up," used

to designate this phenomenon, is not the

most appropriate, for it refers to a trans-

formation in the secondary rays analagous

to that which light undergoes in phos-

phorescence or fluorescence, analogous

also to that which the x-rays undergo at

the surface of bodies which they strike.

We retain, however, the expression "store

up," employed by Blondlot to designate

the phenomenon, and which has the ad-

vantage that it enables one to thoroly

grasp the existence of the relatively con-

siderable delay which is frequently ob-

served in the perception of n-rays.

Bodies opake to n-rays, like lead, store

them up to a greater depth the longer they

have been exposed. Frequently the delay

of the discharge is very prominent in ob-

servation of n-rays. For the purpose of

reducing this to a minimum one ought to

use as a phosphorescent screen a layer of

sulfid of calcium as thin as possible; for

the sulfid displays with great intensity the

phenomenon of storing up. It also is

necessary to keep in mind this fact of
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storing up when studying n-rays, else the

observations would frequently be vitiated

thru the use of screens which store up the

rays. Screens of lead would occasionally

give room for the gravest mistakes, for

they themselves would be the sources

either of n-rays, or n-rays. I myself

have seen screens of lead which normally

emitted at their surfaces n-rays from cer-

tain points and n,-rays from other points.

The n-rays enjoy the property of self-

reflection and self-refraction. When one

takes a prism of aluminum and lets fall

upon it a bundle of rays limited by two

parallel plates of lead situated a certain

distance apart, a considerable dispersion

is observed in the emerging bundle of

rays, manifested by the existence of suf-

ficiently clear bands. Blondlot has been

able to measure the mean indices, and he

has found likewise, in the emission of a

Nernst lamp, studied by means of an

aluminum prism of 30 degrees and a

screen of sulfid, the existence of eight

distinct radiations. With a prism of 90

degrees he has been able to separate the

least refrangible radiations. These in-

clude eleven radiations which pass thru

aluminum. Afterward he was able, by

employing ordinary grating, to measure

the wave length of the rediations thus

isolated.

A remarkable fact noted, which would

not be marvelous in another place, is that

the n-rays have much greater refraction

indices when their wave length, measured

with the screen (grating), are the great-

est. It should be remarked that aluminum

gives, for these radiations, an anomalous

dispersion. This is not extraordinary, be-

cause this metal absorbs considerable of

the luminous and ultra-violet radiations,

and the anomalous dispersion is correla-

tive with the absorption of the parts of

the spectrum near those shown.

All these facts are summed up in

ii\ \t lit itiii* 1 • 1 1 > 1 1 1 •

JXIUWHis 1 rl 1 1 1
('

.
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(thousandth
of a
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i
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. IO 1 04 n

O
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G
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17.

G

1 85 n

The other rays separated by a prism of

aluminum have not yet had the length of

their undulations measured, they are those

whose indices are 1.48. 1.36 and 1.29.

With a prism of 30 degrees the radia-

tions observed are the last six of the above

table (of which 1.04 and 1.029 are not

separated) and the three aforesaid. A
prism of 90 degrees is necessary to sepa-

rate the first seven in the above table.

Jean Becquerel has been able to show,

in the lengths of undulations thus meas-

ured, the existence of two series wholly

analogous to those observed in the emis-

sion of incandescent vapors. The lengths

of undulation in millionths of a milli-

meter are. one set approximately

ultiples

2.9 by
Length

measured.
Bicrons.

Length
calculated.

Bicrons.

1 3 2.9

2 5.6 5.8

3 8.3 . 8.7
'

4 • .11.7 11.6

5 14.6 14.5

6 17.6 17.4
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Ami other s w Inch are ap irox innately

Multiples Length Length

of 4.9 by measured. calculated.

Bicrons. Bicrons.

1 4.8
* 4.9

7a 4.8 G.5

7* 7.4 7.35

7a 8.15 8.16

9 9.9 9.8

Are these bands due to the emission of

the lamp, itself discontinuous, or to a se-

lective absorption of aluminum, or to a

selective action of the n-rays upon sulfid ?

We have yet to learn.

At the same time that the n-rays are dis-

persed by a prism of aluminum the ex-

istence of other rays is shown, which, in

place of increasing the brightness of the

sulfid or that of the spark, on the con-

trary, diminish it; these are the rays

which Blondlot named nr We have al-

ready spoken of them several times above.

Jean Becquerel has shown that when a

body emits in a certain direction the

n-rays, it emits in the normal direction

the nj-rays. This is the case with a body

properly isolated, Kupert's drops, or a

stretched wire. Thus, when one observes

the action of a Eupert's drop the latter is

seen to emit n-rays normally at its lateral

surface and n-rays in the direction of

its length. This fact is observed like-

wise at the point where the drop begins to

swell. The laws relative to both n and

n-rays are the same in other respects.

In certain properties the n rays resem-

ble rays of light ; the velocity of propaga-

tion, reflection, refraction and polariza-

tion. In others, and "storing up" is the

principal of these, it differs completely.

Bagard has shown that the magnetic

field produces, when acting on polarized

n-rays, rotation of the plane of polariza-

tion and that rotary active substances act

upon them the same as upon light.

But we have now to touch on a series of

properties which distinguish n-rays from

light. First of all we have the property

pointed out by Charpentier for certain

n-rays of being conducted thru metals. A
metallic wire ever so long produces but

a feeble diminution of their intensity.

Bichat has shown that in the metals the

propagation occurs as in a luminous foun-

tain. The wire permits the n-rays to

escape when it is oxidized on its longest

part or when it presents a bend at an

acute angle. Charpentier at the same time

pointed out that when a metallic screen is

placed in the path of the n-rays and

grounded by a metallic wire the flow will

be entirely arrested. Here are two prop-

erties which already seem to differentiate

completely the n-rays from light. But all

the n-rays do not serve equally for these

experiments.

Jean Beccjuerel has shown that all the

n or n,-rays have another property which

distinguishes them completely from light

and allies them more closely with the

kathode rays; it is that they are modified

by the magnetic field. A pencil of n-rays

in a magnetic field is decomposed into a

series of pencils which revolve in the mag-

netic field, following circumferences of

different radii of curvature. One ought

to say that in all probability these radia-

tions are due to rays analogous to the

beta-rays of radium, for the form of de-

viation is precisely that given by the beta-

ray? (kathode streams).

When one searches with a phosphores-

cent screen at a distance of ten to fifteen

centimeters from the point of entrance of

the rays in the magnetic field, and uses a

small screen mounted on a handle, he

sees that he has also, very near the point

of entry, some of the n^-rays, deviated in

a way inverse to that of the n-rays, but
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which arc rapidly absorbed by the air.

They have, therefore, the same properties

as the alpha-rays (streams of positively

oharped particles) of radioactive bodies.

But a deeper study shows that there are

not so many of the n and n,-rays after

traversing the magnetic field, that they

arc, for the most part, and probably solely,

beta and alpha-rays. In short, we know

that above all the beta-rays excite phos-

phorescence and that the alpha-rays di-

minish it. The first behaves like the

n-rays, the second like the n,-rays. The

fact of the considerable absorption of the

11,-rays, due to the action of the magnetic

field, while, normally, tbey are spread in

the air without sensible absorption, shows

that by the action of the magnetic field

ibo n,-rays arc profoundly modified. This

considerable absorption increases their re-

semblance to the beta-rays.

When one studies exactly with a phos-

phorescent screen the prolongation of the

incident pencil he perceives that where the

magnetic field exists he has nothing, or

next to nothing, in that direction.

It can not be said that no radiations are

propagated in this direction; on the con-

trary, if beta-ions are joined to it, an

n-ray deviates; if alpha-ions are joined to

it an %rray deviates. Jean Becquerel

accomplished the first by placing in the

path of a non-deviating radiation a small

piece of radium ; he accomplished the sec-

ond by replacing the radium by polonium.

Moreover, this ray which is not deviated

by the magnetic field is susceptible of be-

ing reconstructed from n or n,-rays by

the addition of suitable ions susceptible of

dispersion. It suffices, to convince oneself,

to let it fall upon an aluminum prism.

If, afterward, this prism is replaced by

radium, one observes a whole series of

n radiations dispersed, as in the experi-

ment of Blondlot, and if polonium be sub-

stituted for radium one will see n radia-

tions transformed into n
t
radiations.

According to Jean Becquerel an n-ray

is formed by an electro-magnetic radia-

tion analogous to light, of a very short

wave length, which carries with it negative

ions; an n,-ray is composed of the same

radiations bearing positive ions.

This explanation of the physical prop-

erties of the n-rays will be brot to an end

by reference to a paradoxical property

possessed by the sources of n-rays when

subjected to the action of chloroform.

When the vapors of this anesthetic reach a

source of n-rays, such as isolated quartz

or isolated sulfid of calcium, the n-rays

emitted by the source employed will be

seen to diminish, then die out.

THE PHYSIOLOGICAL ACTION" OF X-RAYS.

Heretofore we have described only those

actions of t lie n-rays which really enable

us to observe them. When the n-rays act

upon a source of light somewhat intense

they augment the brightness; the n-rays,

on the contrary, diminish it. Blondlot

has observed the fact, as has already been

mentioned, on plates of platinum ren-

dered incandescent \y an electric current,

and upon sheets of paper suitably illumi-

nated.

The experiment is made as follows:

Gaze at the surface of white paper bear-

ing a large black streak, or, better, a clock

face on a wall somewhat darker than the

latter. Then lower the curtains of the

room so that the hands of the clock are

just visible. Then turn on the source of

the n-rays and the hands of the clock or

the black streaks will reappear. On re-

peating this experiment a little differently

Blondlot found that the action is pro-

duced equally when, in place of causing

the sources of the n-rays to act upon the

illuminated surface, they are made to act

upon the eye itself. It is clearly seen that
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it is flip mod ideal ion of the n-rays emitted

by the slightly illuminated surface which

produces the modification of the apparent

brightness. Jean Beequerel lias proved

this fact by watching the phosphorescent

sullid traverse a screen of distilled water,

opake to the n-rays. He has been able to

ascertain, in this ease, that the variations

of brightness of the sullid were, if not

wholly suppressed, at least diminished in

a considerable degree. 'Phis demonstrates

the fact previously stated or, at least, it

shows that it includes the greater part of

the phenomenon.

The n-rays do not act directly upon our

retina to produce the sensation of light,

but they act so as to modify the excita-

bility of our retina for the light. Besides,

as Jean Beequerel has found, when a body

is struck by the n-rays it throws off from

itself n-rays at right angles to its surface

and 11,-rays tangentially ; the reverse ef-

fect is produced when it is struck by

n-rays.

The sensibility of the eye is especially

modified by the blue (Gut ton) whenever

the n-rays are active: the physiological

nature of their action explains the failure

to discover the n-rays by photography of

the surface of the phosphorescent sulfid.

In consequence, if we are able to augment

the brightness of the surface of the sulfid

observed normally, it is not because its

luminous emissions are modified, but be-

cause its n emission is augmented. The

latter do not act upon the plate, but solely

upon the eye.

But there are some procedures which do

reveal the n-rays objectively; we have al-

ready seen one, a photograph of the spark,

made by Blondlot himself. There is still

another, that of Bothe. When a spot of

isolated sulfid is placed a little distance,

for example "> mm. from a photographic

plate, we see on the latter a light and

-oft impression. The diameter of this

impression is seen with great exactness.

The diameter will be found larger in pro-

portion to the brightness of the sulfid. On
repeating this operation every twenty sec-

onds, giving an exposure of five seconds,

we obtain spots of diminishing diameters,

and these diameters, by their decrease,

give an idea of the decrease in brightness

of the sulfid. When there is no activity

of the n-rays, there is found a regular

diminution in diameter of the impression

of the spots.

In this operation, let the n-rays act for

thirty seconds, take an impression, then

leave the sulfid to itself for thirty seconds,

then take another impression. Bepeat

these operations several times in alterna-

t ion . The form of the curves will be

found to be deeply modified. The velocity

of the action of the n-rays diminishes in

proportion as the phosphorescence de-

creases.

These experiments of Bothe show that

in addition to the influence exerted upon

the n-rays emitted by the sulfid, there is

another action, that upon the true lumi-

nous emissions, disclosed by photography,

as has been proven by Jean Beequerel. Or-

dinary photometry ought to show this ac-

tion, too. It seems to be limited to the

first two or three minutes of the experi-

ment.

It is, therefore, proper to say that the

greater part of the phenomena set in play

by n-rays are physiological phenomena.

This study will be continued by noticing

their action on organs other than the eye.

Above all, they act directly on the cen-

tral nervous system. Blondlot's experi-

ment on vision with the clock-face will

succeed equally well, as has been shown

by Charpentier, if. in place of causing
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n-rays to act upon the eye, they are made
to act directly upon the center of vision

of the occipital circumvolutions.

In these circumstances, Charpentier has

proved a pupillary dilation thru the ac-

tion of n-rays. This action alone is suf-

ficient to explain the augmentation in

luminosity and to explain why the latter

is not always well seen, which is a notahle

feat when dealing with such a feeble, am-

bient light.

Charpentier has shown another action

of the n-rays, that on the olfactory nerve.

The acuity of the latter is increased by

n-rays in a like manner as vision.

In short, he has shown that the n-rays

were conducted along the nerves, or, at

least, excited along them a very noticeable

effect. On applying a source of n-rays to

a collateral nerve, of a finger for example,

there will be perceived, by means of a

phosphorescent screen, an augmentation

of brightness over the cerebral center cor-

responding to the motility of the finger

impressed. No direct action is perceived,

but the emission of the n-rays by the cor-

responding nerve center is deeply modi-

fied.

The inferior organisms are equally sen-

sitive to the n-rays. It is by means of

these that liichet has shown that in lactic

fermentation there is first an acceleration

of action followed by a diminution of the

rays emitted by the phosphorescent sulfid.

Lambert and Meyers have discovered a

retarding influence of the n-rays on the

germination of garden-cress and likewise

on the digestion of fecula by the saliva.

It appears that the n-rays ought to

have considerable influence on the phe-

nomena of life; their presence in great

abundance in solar light and their absorp-

tion by water furnishes a clear explana-

tion of the facts relative to climate and

to mountains.

THE PHYSIOLOGICAL WAYS OP CHAKPEN-
T I lilt AM) 'JJIKJU APPLICATION.

We have already alluded to the exist-

ence of these radiations—we will now

point out fcb.feir principal properties. First

of all, when a phosphorescent screen is

hrot near to the body, cither of an animal

or plant, the luminosity of the sulfid is

augmented. It is soon perceived that the

luminosity varies, following the points of

the surface of the animal under examina-

tions. At first sight the luminosity is

seen to be augmented to the maximum
when the screen is contiguous to the nerve

centers of the brain or medulla. In order

to go farther off it is necessary to employ

a "recepteur a localisation," formed of a

lead tube with an interior diameter of

about 5 mm., opake to the n-rays, pro-

vided with a phosphorescent screen at one

end. In these circumstances, if the free

extremity of the tube be applied opposite

the source of the n-rays under examina-

tion, the screen will be impressed by that

part of the source which is found im-

mediately below the opening; the parts

situated without emit rays which are ab-

sorbed by the lead and hence do not reach

the sulfid. It is thus possible to study the

localization of the centers of emission of

the n-rays. Certainly, the lead should, as

we have seen, store up the n-rays, but this

is a tardy phenomenon which does not

mask the more rapid phenomena which we

are now going to study.

When, under these conditions, the free

end of the tube is placed upon any part

of the body, it is easy to outline the paths

of the nerves, which emit a greater num-

ber of n-rays than do the neighboring tis-

sues. Likewise, the muscles in contract-

ing emit more than the same muscles in

repose. The latter rays are able to pass

thru lead in a slight degree, and also thru

pure water: unlike the radiations from
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the brain, which, according to Charpen-

ticr. are slightly arrested by aluminum.

Thus it is easy to outline the area of

the heart, to see the workings of the

various cerebral centers, especially the

center of articulate speech. It is also pos-

sible, by placing the localizing tube upon

the cranium and along the spinal cord, to

see, while the individual submitting to

the experiment is reclining and the mus-

cles relaxed as much as possible, remarka-

ble variations in brightness. These corre-

spond, on the skull, to the cerebral fis-

sures ; along the vertebral column, to the

centers of activity in the medulla. Above

all, the cilio-spinal center and the genital

center may be distinguished clearly.

During normal sleep the phenomena are

not sensibly changed. During anesthesia,

on the contrary, at the moment of pro-

found narcosia the brain is seen to emit

n,-rays instead of n-rays. When this

phenomenon appears on the spinal cord

the animal is in danger of death ; it then

is necessary to resort immediately to arti-

ficial respiration. After death the pas-

sage of the n-rays ceases almost immedi-

ately in the warm blooded animals. Ac-

cording to Charpentier. they were ob-

served, however, for several months in a

desiccated frog. Perhaps the phenomena

in this last case is very complex and bound

up with the action of microbes.

The same writer has been able, by

means of the n-rays, to study the results

along an excited nerve, and he has been

able to show that lengthwise of the nerve

there is propagated an undulation having

a wave length of 1G mm.
What seems the most curious fact in

this domain of curiosities is the fact an-

nounced by Charpentier of the affinity of

the n-rays emitted by the various organs

and these alkaloids which have a specific

action on the latter.

1
1' a sulfid screen be placed on a box

containing strychnine, for example, it is

the spinal cord which gives the maximum
brightness. If chloral be used, it is the

brain which acts the strongest; if the box

contains digitalin the heart will be found

to produce the greatest action. It seems

then that the alkaloids which act upon an

organ are themselves capable of emitting

n-rays, especially powerful under the in-

fluence of n-rays emitted by the organs

themselves. This should be an indication

of the greatest importance on the relations

which ought to exist between the organs

and their poisons.

DULL EMISSIONS.

The attention needs to be directed to

certain other phenomena. Blondlot has

shown still other facts which seem to be

the generalization of the radioactivity of

matter. He has shown that when the field

about a piece of money is explored, by

means of a screen of sulfid, certain well

determined regions are found where the

brightness is augmented. The whole phe-

nomenon appeared as if the piece of mon-

ey threw out electrical emissions, follow-

ing in the air a trajectory slightly para-

bolic at its origin, and tending at the

limit to become a vertical line.

Berthelot's idea seems to be that these

emanations are due to a number of in-

finitesimal reactions which are produced

constantly at the surface of bodies and

which occur between the bodies and ema-

nations of all kinds from living beings.

These incessant reactions are visible to the

eye all the time when a metallic surface

is scraped. Likewise, in the case of gold,

the surface is seen to lose rapidly a por-

tion of its brightness. Platinum should

be chosen, in order to have something last-

ing relatively to the phenomena of con-

tact, and then cleaned with rouge.

These ideas have been verified for the
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most part by the experiments of Blondlot

himself. On repeating with pure metals

the experiments at first made with pieces

of money, he saw that all the metals, ex-

cepting lead, gave a dull emission when

their surfaces are slightly oxidized and

soiled; they do not give them when chemi-

cally pure and clean. Lead gives just the

reverse of the above phenomena. The

liquids and the crystals are the most

active. The following are inactive:

Iridium, platinum, gold, dry glass, melted

sulfur, gypsum, chalk. The dull emana-

tions of these different bodies are formed

of three forked handles. One of these

branches is positively charged, the second

negatively, the third is not charged. They

are divided into these three groups either

by the magnetic field or by the electric

field.

To make this experiment it suffices to

place a thin line of phosphorescent sulfid

of calcium on a table and to place at its

side a piece of money on a plate. If the

latter is placed hard by there is no action.

If it be moved a few centimeters there

will be seen, in a certain position, an aug-

mentation of the brightness of the sulfid.

It will change to its original value if

you continue to move the piece of money.

At the moment of maximum brightness

the spot of sulfid will meet, at the inter-

section of the table, the parabolic tra-

jectory of the ray issuing from the piece

of money. These trajectories rise about

G cm. above the piece which emits them

and traverse a considerable number of

solid bodies.

.Tulien Meyer has pointed out that

analogous emanations, but of much great-

er velocity, appear to be emitted by the

human body. A priori, one should know

positively if the rays which we have stud-

ied as the rays of Charpentier are formed

by n-rays or by the dull emanations. It

is known that a part of the phenomenon

is due to n-rays.

Charpentier has shown experimentally

that his rays can be concentrated by

lenses of quartz and aluminum. But those

which we studied by placing the screen

upon an organic body were something very

complex, including n-rays and the three

species of dull rays. The whole gave,

however, a result which we teach depends

upon the state of activity of the organ

examined.

We believe it to be useless to attempt to

give a bibliography of this question. All

the memoirs may be found in the Comptes

Rendus de I'Academie des Sciences for

1903 and 1904.
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N-Rays.

The following is an abstract from a

communication from IYof. K. YV. Wood,

of t ho Johns Hopkins I 'niwrsity, which

appeared in Nature (London), Septem-

ber 29th.

The inability of a large number of skil-

ful experimental physicists to obtain any

evidence whatever of the existence of the

N-rays, and the continued publication of

papers announcing new and still more

remarkable properties of the rays, prompt-

ed me to pay a visit to one of the labo-

ratories in which the apparently peculiar

conditions necessary for the manifesta-

tion of this most elusive form of radiation

appear to exist. I went, I must confess,

in a doubting frame of mind, but with

the hope that I might be convinced of

the reality of the phenomena, the ac-

counts of which have been read with so

much skepticism.

After spending three hours or more in

witnessing various experiments, I am not

only unable to report a single observation

which appeared to indicate the existence

of the rays, but left with a very firm con-

viction that the few experimenters who

have obtained positive results have been

in some way deluded.

The first experiment which it was my
privilege to witness was the supposed

brightening of a small electric spark when

the N-rays were concentrated on it by

means of an aluminum lens. The spark

was placed behind a small screen of

ground glass to diffuse the light, the lu-

minosity of which was supposed to change

when the hand was interposed between

the spark and the source of the N-rays.

It was claimed that this was most dis-

tinctly noticeable, yet I was unable to de-

tect the slightest change. This was ex-

plained as due to a lack of sensitiveness

of my eyes, and to test the matter, I sug-

gested that the attempt be made to an-

nounce the exact moments at which I in-

troduced my hand into the path of the

rays, by observing the screen. In no case

was a correct answer given, the screen

being announced as bright and dark in

alternation when my hand was held mo-

tionless in the path of the rays, while

the fluctuations observed when I moved
my hand bore no relation whatever to its

movements.

I was shown a number of photographs

which showed the brightening of the im-

age, and a plate was exposed in my pres-

ence, but they were made, it seems to me,

under conditions which admit of many
sources of error.

I feel very sure that if a series of ex-

periments were made jointly in this labo-

ratory by the originator of the photo-

graphic experiments and Professors Eub-

ens and Lummer, whose failure to re-

peat them is well known, the source of

the error would be found.

I was next shown the experiment of

the deviation of the rays by an aluminum

prism. The positions of the deviated rays

were located by a narrow vertical line

of phosphorescent paint, perhaps 0.5 mil-

limeter wide, on a piece of dry cardboard,

which was moved along by means of a

small dividing engine. I was unable to

see any change whatever in the brilliancy

of the phosphorescent line as I moved it

along, and I subsequently found that the

removal of the prism (we were in a dark

room) did not seem to interfere in any

way with the location of the maxima and

minima in the deviated ( !) ray bundle.

I then suggested that an attempt be

made to determine by means of the phos-

phorescent screen whether I had placed

the prism with its refracting edge to the



832 THE AMERICAN X-RAY JOURNAL. [November, 1Q04.

right or the left, but neither the experi-

menter nor his assistant determined the

position correctly in a single case (three

trials were made). This failure was at-

tributed to fatigue.

I was next shown an experiment of a

different nature. A small screen on which

a number of circles had been painted with

luminous paint was placed on the table

in the dark room. The approach of a

large steel file was supposed to alter the

appearance of the spots, causing them to

appear more distinct and less nebulous.

1 could see no change myself, tho the phe-

nomenon was described as open to no ques-

tion, the change being very marked. Hold-

ing the file behind my back, I moved my
arm slightly toward and away from the

screen. The same changes were described

by my colleague.

I am obliged to confess that I left the

laboratory with a distinct feeling of de-

pression, not only having failed to see a

single experiment of a convincing nature,

but with the almost certain conviction

that all the changes in the luminosity or

distinctness of sparks and phosphorescent

screens (which furnish the only evidence

of n-rays) are purely imaginary. It

seems strange that after a year's work on

the subject not a single experiment has

been devised which can in any way con-

vince a critical observer that the rays exist

at all. To be sure the photographs are of-

fered as an objective proof of the effect of

the rays upon the luminosity of the spark.

The spark, however, varies greatly in in-

tensity from moment to moment, and the

manner in which the exposures are made

appears to me to be especially favorable

to the introduction of errors in the total

time of exposure which each image re-

ceives. I am unwilling also to believe

that a change of intensity which the aver-

age eye can not detect when the n-rays

are flashed "on" and "off" will be brot

out as distinctly in photographs as is the

case on the plates exhibited.

Experiments could be easily devised

which would settle the matter beyond all

doubt; for example, the following: let

two screens be prepared, one composed of

two sheets of thin aluminum with a few

sheets of wet paper between, the whole

hermetically sealed with wax along the

edges. The other screen to be exactly

similar, containing, however, dry paper.

Let a dozen or more photographs be

taken with the two screens, the person ex-

posing the plates being ignorant of which

screen was used in each case. One of

the screens being opaque to the n-rays,

the other transparent, the resulting photo-

graphs would tell tho story. Two observ-

ers would be required, one to change the

screen and keep a record of the one used

in each case, the other to expose the plates.

I feel very sure that a day spent on

some such experiment as this would show

that the variations in the density on the

photographic plate had no connection with

the screen used.

—

Electric Review.

N=Rays.

Becquerel shows that the n-rays and

n-rays given out by certain bodies, such

as compressed wood or calcium sulfid ex-

posed to sunlight, can be completely de-

flected by a magnet, while the x-rays giv-

en out by a Nernst filament are not af-

fected even by a field of 10,000 magnetic

units. The n-rays are, as a rule, like the

(3 -rays of 'radium, and the n,-rays like

the a-rays of radium, except that the mag-

netic curvature of the n-rays is the

same as that of the n-rays. The nature

of the n-rays emitted by a Xernst fila-

ment has not yet been accounted for
;
they
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affect the sulfide screen, l»ut arc not de-

flected by ;i magnet ami have a definite

series (if very small wave lengths. These

are n f rai led l»y an aluminum prism and

seem to give rise to the arrays and ft -rays.

The latter are free negative electrons,

while the former behave like free positive

electrons, lie also describes some experi-

ments, which enabled him to obtain either

n-rays or nj-rays from the non-deflected

n-rays left after the rest had been deflect-

ed off by a magnet. A surface capable of

storing the n-rays emits n-rays normally

and 11,-rays tangentially, and vice versa.

Nearly all physicists outside of France

have remained sceptical, yet the theoreti-

cal interest of the investigations of n-rays

is very great. We have apparently to deal

with light of extremely minute wave

length ( of the size of a molecule and about

;

one-fiftieth of the wave length of visible

light). This means an enormous exten-

sion of the known spectrum in the violet

direction. Taken together with the in-

vestigation of radium rays, the n-rays

should enable us to get a distinct concep-

tion of the structure of atoms. In radium

rays we deal with the projection and im-

pact of electrons: in n-rays we probably

have the ether disturbances which accom-

pany these processes.

—

Electrical World

and Engineer.

The Electric Charge of the Sun.

Among the many intresting topics cov-

ered by Section A papers at the Inter-

national Electrical Congress at St. Louis

was "The Electric Charge of the Sun," a

paper contributed by Prof. Dr. Svante

Arrhenius. Starting with the now well-

known principle, first enunciated by Max-

well, that light exerts a pressure in the

direction of its motion, the paper points

out that the repulsion of comets' tails

388

from the sun, which so long baffled com-

prehension, is now readily understood.

The total gravitational force of the sun's

attraction upon a given mass of matter,

say a gram of hydrogen, is the same

whether the gram is collected together

into a dense compact mass, or spread out

over a very large volume. But the pres-

sure of light upon the gram mass depends

upon the surface area illumined, and is

extremely small when the gram mass is

densely compacted, but may be relatively

large when the mass is distributed over a

large area. In fact, when the diameter

of any spherical particle of totally re-

flecting matter of unit density is 1.5 mi-

crons, the particle will be in a balanced

condition of force toward the sun at any

distance therefrom, the gravitational at-

traction being equilibrated by the radiant

repulsion. For spherical particles larger

than 1.5 microns in diameter (sixty-mil-

lionths of an inch), gravitated attraction

will preponderate: while for small par-

ticles repulsion will overcome attraction,

as far as the diameter 0.008 micron, for

which at unit density, the sun's radiant

repulsion would probably be 2.5 times as

great as his gravitational attraction.

It is suggested that when an eruption

occurs on the surface of the sun, nega-

tively electrified particles are hurled far

off into space, of a size so small that they

are repelled by light more than they are

attracted by gravitation. If the result-

ant repulsive force were just equal and

opposite to the ordinary gravitational at-

traction, it would take 68.7 hours, or

nearly three days, for the negatively elec-

trified particle of sun to reach the earth.

Again, if the resultant repulsive force was

1.5 times as great as gravitational attrac-

tion, the duration of the journey to the

earth would be reduced to 45.9 hours, or

approximately two days. The exact length

ELECTRIC CHARGE OE THE SI X.
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of time would vary, with the size and na-

ture of the particle. As soon as the

stream of negatively electrified particles

reached the earth, the effect would be

equivalent to an electric current pene-

trating into the atmosphere from above,

accompanied probably by auroral display

and by disturbances of the magnetic field

amounting to what is called a magnetic

storm. Observations by several differ-

ent observers seem to indicate tbat a mag-

netic storm on the earth follows any vio-

lent eruption on the surface of the sun,

by an interval of time of nearly two days

(42.5 to 4:5.9 hours) after the sunspot

comes directly opposite to the earth, an

interval agreeing well with the above cal-

culation.

By shooting off negative electrons into

space, the sun must tend to become posi-

tively electrified in corresponding degree,

and electrostatic force will aid gravitation

in attracting the negatively electrified

particles. When the sun's positive elec-

trification became sufficiently great, the

negative electrons would be attracted by

gravitation and electric force more pow-

erfully than they were repelled by light

and the shooting off into space would stop.

Moreover, all negatively electrified par-

ticles within a large range, say one-tenth

of the distance of the nearest fixed star,

Would be drawn into the sun, thereby

tending to reduce its positive charge.

According to this view, therefore, the sun

is a large alternating electric machine

in which the period of alternation is about

eleven years. During the period there is

first a shooting off into space of electrons

with an increasing resultant positive

charge, and then a recoil or an absorp-

tion back from space of negative particles,

with a diminishing charge. The earth, as

a target, receives a part of the negative

shower, and in its consequent electromag-

netic phenomena naturally give evidence

of the same eleven-year cycle, as observed.

—Electrical World and Engineer.

The Magnetism of the Earth.

The International Electrical Congress

paper, by Dr. L. A. Bauer, in Section A,

forms an important contribution to the

textbook literature of the earth's magnet-

ism. The study of the earth's magnet-

ism is the oldest magnetic research on
earth. It is a wonderful riddle and sev-

eral centuries have successively made
guesses at it without much success. Nev-
ertheless, the nineteenth century accumu-

lated a large mass of information concern-

ing the superficial distribution of the

earth's magnetism. A number of sets of

magnetic charts have thus been produced,

for different periods of the century, show-

ing the declination, inclination and in-

tensity of the earth's magnetism at nearly

all parts of the world except near the

two poles. Curiously enough, the mag-
netic observations accumulated over the

ocean-covered areas of the earth have fal-

len off in number and in precision during

the last half century, owing to the gen-

eral adoption of steel vessels, on which the

large local deviation of the compass

needle, due to the ship's magnetism,

makes accurate measurements of the

earth's magnetic field at sea almost im-

possible. The steel vessel has driven the

natural magnetic field off the sailor's path

as completely as the trolley car has driv-

en the magnetic observatories on land

away from the haunts of civilized man.

The paper points out that it is not dif-

ficlt to show that much the greater share

of the earth's magnetism has its origin

underground rather than above the

ground. It has been shown that electric

currents or magnets outside the earth can
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have very little share in the magnetic dis-

tribution at the surface which is marked

on our charts. The analysis made by

Gauss and others since his time of the

earth's magnetic distribution indicates

that about two-thirds of it is such as

would correspond to a simple homogene-

ous magnetization of the earth's mass

about an axis of symmetry which is also

a diameter of the earth and inclined to

the polar diameter by a moderate angle.

This homogeneous magnetization has been

called the primary magnetization and the

share of the total evident magnetic field

due thereto— the primary magnetic field

or the principal magnetic field. The re-

sidual magnetization and magnetic distri-

bution seem to be closely related to tem-

perature distributions in and over the

earth's surface. Curiously enough, a

comparison of the latest magnetic obser-

vations with those made about 1840 or

1850, seem to indicate that the earth's

magnetism has fallen off about three per

cent during the interval intervening.

The shrinkage is unexplained. If it

really existed and were to continue, the

earth's magnetism would almost entirely

vanish in a few thousand years.

A small part of the earth's residual

magnetic field appears to be due to exter-

nal radial currents, i. e., electric currents

passing either from the earth's surface

upward into the atmosphere and beyond;

or, oppositely, downward from the at-

mosphere down to the earth. By the ap-

plication of the well-known magnetic

principle that the curl of magnetic force

around any area is equal to 4 7r times the

surface integral of electric current thru

the area, it has been shown that there is

generally a very appreciable vertical cur-

rent component to or from the earth. In

other words, the curl of the magnetic

force around any given territory does not

in general vanish, as it should if there

were no vertical electric current distribu-

tion thru the territory, but leaves a dis-

tinct residual quantity, positive in some

regions of the earth and negative in oth-

ers. The corresponding average distribu-

tion of current reaches a maximum of

about forty milliamperes per square kilo-

meter, either upward or downward. The

paper shows that in a general way this

vertical current distribution appears from

the computations to be upward over those

regions of the earth near the equator and

elsewhere over which the atmospheric cur-

rents are known to be rising; and that

similarly the electric currents appear to

be downward where the atmospheric cur-

rents are generally descending. Conse-

quently, it may be possible to account for

the vertical magnetic component in the

earth's residual distribution by the con-

vective transportation of positive electri-

city upward or downward in the gen-

eral atmospheric circulation.

—

Electrical

World and Engineer.



Psychic Forces.

BY DR. C. 0. 8AHL]

A little child only twelve years of age,

weighing but sixty-five pounds, is able to

express great psychical power. Her name
is Stella Lundelius. She lives at Port

Jervis, N. Y. Her first public introduc-

tion was at my sanitarium a year ago. I

learned of the child through a patient

from that town. This patient had heard

much talk about her in her home town,

but had never seen the child exhibit this

peculiar power, although she had seen her

many times. Being interested in this

line of thot, I invited her father to pay

me a visit, so the father and child came

to the sanitarium and spent two days and

nights with us. The father is a photog-

rapher and a very intelligent man, one

who has made a good deal of investigation

in his own way along psychic lines. He
possesses hypnotic power. The mother of

the little girl is a medium. The child is,

as I said, twelve years of age. a refined,

natural child. During the past year,

thru the New York Herald and other pa-

pers, she has been brot to a great noto-

riety, but it does not disturb her in the

least, as all curiosity and flattery have

not aroused the least vanity in her na-

ture. She has the mental-motive tem-

perament, with a refined spiritual nature

;

a child who would not be singled out as

one possessing any peculiar psychic pow-

er. When she appeared before the people

of the sanitarium there were over a hun-

dred present. In one evening I saw more

than thirty or thirty-five different ones

attempt to lift her, and fail in the at-

tempt. The part which she played in

this program was very simple. She

would walk into the middle of the room,

when any person had the privilege of lift-

ing hor by placing his hands under the

l, KINGSTON, N. T.

arm pits, which to an ordinary man was

a very easy thing. Then without regard

to any special position, she would simply

touch the neck or the wrist of the lifter

with one finger, using either hand. To
her this seemed to create an impression

of contact and then if a man attempted

to lift her he would find that he could

not do it. I saw one gentleman, weigh-

ing 225 pounds, try a number of times

and he could not lift her from the floor

enough to slip a sheet of paper under

her feet. I made the attempt a dozen

or more times myself, and could not do it.

When she did not touch my body with

her finger I could place the index finger

of each hand under the arm pits, and

raise her up with ease, at arms' length,

two or three feet from the floor; but the

moment she put her hand upon mine, or

touched my body anywhere with her fin-

ger, I could not, even with both hands,

thoroly grasping her body under the arms,

possibly raise her. During her two days'

stay at the sanitarium, nearly a hundred

people made the attempt to lift her, and

all failed, with the exception of four in-

dividuals. One of these was a man who

was a very gross skeptic, the other three

were patients of mine, two being small in

stature and all three very low in magnetic

power and all three not in good health.

They could lift her whether she touched

their bodies or not. During the day she

was around thru the city at business

places, and there was so much talk con-

cerning her that many outsiders made

the attempt to lift the child, but in every

instance failed. Unlike the Georgia Won-
der she did not either ignorantly or in-

telligently resort to any law of mechanics

by having some special method or position
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whereby the tests must be made, but in-

dividuals pursued their own methods,

merely clasping her around the body un-

der the arms, lifting without standing up

against her with their bodies, and she

being of such light weight, it was no trou-

ble to lift her at arms' length except

when she willed otherwise. In making

these tests she did not resort to any mus-

cular tension or resistance, in fact, she

stood almost limp, without the slightest

muscular energy to combat those who

attempted the lifting.

This phenomenon was first discovered

by the father when she was but a little

child playing on the floor. Sometimes he

would discover that she was extremely

heavy, and at other times stemed very

light. During her childhood he always

attributed it to something peculiar in

himself, but as she grew a little older he

discovered it had nothing to do with him-

self, for if others attempted to lift her

she became so heavy it was with difficulty

they accomplished it. After weighing

these experiments I formed the opinion

that it was due to her own direction of

her psychic forces. I endeavored to as-

certain if it was something entirely with-

in her, or if others possessed the same

power. I made tests with several indi-

viduals and I found one gentleman espe-

cially, weighing about 150 pounds, who,

when given the suggestion in the hyp-

notic state (and by this I mean only

physical hypnosis, for in e\'ery other par-

ticular he was perfectly normal) that he

was so heavy a strong man would find it

impossible to lift him. proved to be so.

I had a number of gentlemen, one weigh-

ing over 200 pounds, and an athlete, at-

tempt to lift him, and they could not do

so, even by clasping the arms right about

the subject's body or waist. I would then

alternate—suggest that he was normal in

weight and that an individual could lift

him, then after giving the suggestion

that he was abnormal the lifter would per-

ceive the great change immediately. By

these tests I proved to myself that the

little girl, possibly through some hypnotic

influence of the father in childhood, while

in childish play, imbibed the thot from the

father that she was heavy. Later, her

ego endowed the body with a great

amount of psychic force, which made her

heavy, and this condition had been grad-

ually developed thru childhood into girl-

hood.

—

Suggestion.

[A reliable friend told me of a test

he made with a lady who was a similar

psychic and whom he accidentally met

at a railway station. When she allowed

him to do so he could lift her with ease.

When she willed otherwise and touched

him he felt a sudden muscular weakness,

and knew then that his next attempt to

lift her would be a failure.

The statement that such an effort is due

to "suggestion" or to "wijl power" means

nothing. Suggestion is a term which now

includes all kinds of forces that may act

on the organism. But what is desirable

is an investigation of the conditions which

favor or hinder the exercise of such pow-

ers, with a view to their application in

education and daily life.

—

Editor.]



Electrolysis and Catalysis.*

BY MOF. W. OSTWALD, M. D.

The chemical result of the conduction

of an electric current thru an electrolyte

is made up of two very different effects,

namely, the phenomena of the conduction

thru the electrolyte and those concerned

with the transfer of electric charges at the

electrodes. With respect to the first effect

we have clear and definite conceptions

based on the universally confirmed theory

of Hittorf. According to this theory, the

mechanism is of the greatest simplicity,

namely, the kations and anions migrate

in opposite directions and with mobilities

which depend mainly on the specific na-

ture of the ions, but also on the solvent,

the concentration and the temperature.

The process which results in the second

effect—namely, the ionic discharge or the

general transfer of charges at the elec-

trodes—also seemed at first to be simple

and clear. But the assumption that the

ions which accomplish the transportation

of the current thru the electrolyte are also

the materials which undergo the electric

change at the electrodes, could not be sup-

ported ; it was the recognition of the very

fact that both can be different, which

made possible the development of the

proper explanation of the phenomenon of

electrolytic conduction itself. Berzelius

still based his electrochemical system on

such an incorrect conception of the elec-

trolytic phenomena. He at first and chief-

ly tested the salts of the alkaline metals

and earths; since bases and acids, besides

hydrogen and oxygen, result from their

electrolysis, he regarded the former two

substances as the real constituents of the

salts, and based his entire chemical sys-

tem on this misconception derived from

*A paper presented at the International
Electrical Congress of St. Louis, 1904.

his experiments. Even Faraday held

rather erroneous views in this regard, tho

we owe to him the name and conception

of the ions. The first one who was con-

sistent was Daniell, who thruout assumed

the metals to be the kations of the salts.

The scientists' conception of the mechan-

ism of the transportation of electricity by

the ions was still imperfect, and it was

Hittorf who then worked out the theory

in this respect and reduced it to a perfect-

ly simple and clear one; to him we owe

the statement that electrolytes are salts,

and the experimental methods for deter-

mining the nature of the ions in every

given case, as also the ratio of their migra-

tion velocities independently of any pos-

sible electrode reactions.

The new idea of decisive importance

was that of a secondary reaction. While

by the conduction of the current thru the

electrolyte a certain ion may be trans-

ferred to the kathode, it does not neces-

sarily follow that it is deposited or lib-

erated there. In a solution of potassium

chlorid it is undoubtedly the potassium

ion which transports the positive elec-

tricity to the kathode. Yet it does not

appear there as the product of electrolysis,

but in its stead, potassium hydroxid and

hydrogen are formed. This is explained

by the conception that directly or pri-

marily potassium is deposited, which,

however, can not exist in contact with the

water of the solution and reacts with it,

forming potassium hydroxid and hydro-

gen.

First of all, this view enables us to con-

ceive the same simple mechanism for the

conduction of the current thru an electro-

lyte, in the two theoretically fully analo-

gous cases of the electrolysis of the salts
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of heavy metals which do not decompose

water, and the electrolysis of the salts of

light metals which decompose water, al-

tho both cases are apparently quite dif-

ferent from an experimental point of

view. Another result is that the apparent

contradiction of Faraday's law is avoided

which, in the case of electrolysis of salts

of light metals, could be found in the fact

that, besides the liberation of oxygen and

hydrogen, the formation of acid and alkali

appear as immediate effects of the elec-

trolysis. Finally our view gives an ex-

planation of the fact that in some cases,

instead of the secondary reactions, it is

possible to get the primary products by

means of a slight modification of the con-

ditions of the experiment. For instance,

in the case of the alkali metals this is pos-

sible by the use of a mercury kathode.

In the course of time the necessity has

manifested itself to consider a great many

reactions as secondary. The best known

example is the decomposition of water be-

tween inert electrodes. Since water itself

is a poor conductor, alkali or acid is

added, and in former descriptions of this

method it was stated that these additions

are made only for the purpose of render-

ing the water a "better conductor." Now
we know with sufficient certainty that the

conduction of the current is really accom-

plished by the ions of the additions, and,

in the case of an acid, we consider the

oxygen developed at the anode as the re-

sult of a secondary reaction between the

discharged anion and the solvent water,

while in the case of an alkali we must as-

sume secondary reactions even at both

electrodes, namely, at the kathode the re-

action between alkali metal and water

and at the anode the change of the dis-

charged hydroxyl ions into oxygen and

water.

By the development of modern electro-

chemistry our views on these questions

have been modified so as to be more pre-

cise. If at an electrode several processes

arc possible by means of which the trans-

fer of electricity from the electrolyte into

the electrode may take place, we have to

assume that that reaction will take place

for which the potential difference is a

maximum. Or, in other words, if we

gradually increase the e. m. f. applied at

the terminals of the cell, beginning with

zero e. m. f., then, of all possible ionic

discharges, those will first occur which

require the smallest potential difference.

However, the potential difference for

any electrode reaction has in general no

constant value, but depends upon the

temperature and to a considerable degree

upon the concentration; the range of the

strongest influence is exclusively at low

concentrations. If we start from "molar"

solutions and increase the concentration,

we can not go beyond ten times molar con-

centrations for experimental reasons, be-

cause more concentrated solutions of

electrolytes can not in general be pre-

pared. Within the limits mentioned, the

maximum possible difference is about 0.06

volt for the electrolytic production of any

constituent of these solutions out of the

concentrated or out of the dilute solution.

On the other hand, if we start again

with molar solutions and decrease the

concentration, the same difference of

c. m. f. (0.G volt) is found for every de-

crease of the concentration to one-tenth

its former value; hence for 0.001 molar

solutions compared with molar ones, it

has already increased to 0.17 as a maxi-

mum, and for 0.000001 molar solutions

it is twice as great. For infinitely dilute

solutions it is theoretically infinite, but

experimentally one does not exceed two

volts.

The following important conclusion
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may be drawn herefrom. If there are sev-

eral possibilities for the reaction at one

electrode, the chemical reaction which

really occurs depends not only upon the

nature of the possible chemical reactions,

but also upon the concentration of the

substances which are present, and by

suitably varying the latter we can bring

any reaction to any point in the voltage

series.

Now it is a universal fact that the

electrolytic process itself results in a de-

crease of the concentration of that sub-

stance in the neighborhood of the electrode

which is involved at that moment in the

electrode reaction. Hence, any such reac-

tion has the tendency to stop by itself and

to be replaced by that reaction which can

and will take place as the next one with

increasing voltage. Moreover, since the

voltage is influenced only by the concen-

tration at the electrode itself, not by the

average concentration in the whole elec-

trolyte, this "polarization" would neces-

sarily take place almost instantaneously

after the current has begun to flow, if

there were not other processes which bring

the exhausted kind of ion again in suf-

ficient quantity to the electrode.

These compensating influences are of a

twofold kind. First, we have diffusion

which tends to make good any decrease of

concentration with a force proportional to

the existing concentration difference.

Secondly, we may have chemical reactions

which are caused by the exhaustion of the

electrolytically changed ions, since the

equilibrium which had been disturbed by

their disappearance begins to reconstitute

itself and, therefore, also tends to coun-

teract the loss. Both compensating proc-

esses, however, start only after the loss

had been established, and are, therefore,

never able to reproduce the original con-

dition. The result is always a polariza-

tion, i. e., an e. m. f. which counteracts

the applied e. m. f.
1

The value of the e. m. f. of polarization

evidently depends upon the final decrease

of concentration of the electrolytically

changed ion. For this purpose we have to

consider the stationary condition which is

reached after the first variable processes

have terminated. For the case in which

the compensation for the exhausted ions

is accomplished by diffusion only, Helm-
holtz has already given the underlying

principles of the reaction. These may be

briefly summarized as follows

:

The current causes a consumption of

the active ion at the electrode surface, the

quantity consumed being proportional to

the quantity of electricity which has

passed. But the electrolytic migration of

the ions does not bring as many new ions

to the kathode as are consumed ; it brings

only a certain portion of this number, this

portion being given by the ratio of the

migration velocity of the active ion to the

sum of the migration velocities of both

ions. Hence there must necessarily result

ionic exhaustion which is counteracted by

diffusion. The exhaustion progresses so

far until diffusion—which simultaneously

increases on account of the increasing

concentration difference—brings back to

the electrode exactly the missing amount

of ions in the form of its salt. There will,

therefore, be produced finally a certain

distinct concentration difference between

the electrode surface and the main part of

the solution, and there will be a corre-

sponding distinct e. m. f. of polarization.

Since the diffusing quantity of salt is pro-

portional to the coefficient of diffusion

and to the difference of concentration.

"There are known a few cases of abnormal
polarization in which the current causes an

e. m. f. of polarization of the same direction

as the applied e. m. f. ; their theoretical expla-

nation is possible on the basis of the theory

given in what follows.
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while the e. m. f. of polarization is pro-

portional to the ratio of the concentra-

tions, it follows that with the same cur-

rent density the e. m. f. of polarization

must become the greater the lower the

total concentration of the active ion.

These considerations hold good directly

for primary electrolysis in which the cur-

rent is transported by the same ion which

undergoes the change of concentration at

the electrode. For secondary electrolysis

we have only to consider what the influ-

ence of the current will be, according to

Faraday's law. upon the concentration of

the electrolytic ion at the electrode. Let

us consider, for instance, the case of

"water decomposition." and let us distin-

guish the two cases in which, for increas-

ing the conductivity, an acid or a base is

added. With an acid solution we have to

consider at the kathode the concentration

of the hydrogen ion and we then have pri-

mary electrolysis. At the anode we had

to consider first the concentration of the

anion, for instance the S0 4
ion. By its

reaction with water, oxygen and sulfuric

acid is formed according to the equation

S04"+H 2
0=H 2S0 4+0.

i. e., this process yields sulfuric acid

which disintegrates again into its ions.

The concentration of the S0 4
ion is, there-

fore, not diminished but increased, and

this increase corresponds exactly to the

decrease of the concentration at the kath-

ode. Diffusion will now carry away the

sulfuric acid from the anode and this will

lead to a stationary condition. The total

result is not a compensation of the two

e. m. f's. of polarization at the electrodes,

but since an increase of concentration has

a smaller influence on the potential than

an equal decrease, we will ultimately have

a polarization in the ordinary sense, i. e.,

the passage of the current is rendered

more difficult, and this will be the case

to a greater extent the higher the current

density and the smaller the total concen-

tration.

If a caustic potash solution is elec-

trolyzed, we have a similar increase of the

potassium hydroxid concentration at the

kathode, due to the ionic migration, since

it is not removed there from the solution,

and we thus have here quite similar con-

ditions as exist for sulfuric acid near the

anode. At the anode we have, in the

case of caustic potash electrolysis, the re-

action 20H'=H 20+0. The concentra-

tion of HO is approximately proportional

to that of the potassium, but the latter

decreases on account of the migration of

the ions. Furthermore, immediately at

the anode a layer of pure water is formed.

The total result in this case is again a

polarization in the ordinary sense.

All these considerations are based, how-

ever, upon the further supposition that

the chemical reactions by which the sec-

ondary products are formed occur with a

speed which is infinitely great in compari-

son with the other processes. This is a

supposition which, while very approxi-

mately fulfilled in the cases which we

have considered, yet is not necessarily ful-

filled in all cases. If we have to do with

reaction velocities which are not infinitely

great, there arise a great many new ques-

tions which we had no need of answering

so far.

It may be asked, for instance, whether

at the anode in a potassium hydroxid so-

lution, the secondary reaction 20H=
H

2
0+0', or even 40H=2H20+0 2

oc-

curs, or whether we do not have a pri-

mary reaction, namely, the discharge of

bivalvent oxygen ions. True, the existence

of such an ion as 0" has not yet been

proved ; it can never exist in considerable

quantities, because it soon reacts with

water according to the equation
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0"+H 20=20H'
and forms hydroxyl ions. On the other

hand, one may state that it must always

be present in very small quantities wher-

ever hydroxyl ions are present, since the

above reaction also takes place in the re-

verse direction, as read from the right to

the left hand of the equation, and the

simultaneous concentrations of the two

kinds of ions are determined by the (un-

known) equilibrium constant of this re-

versible reaction. As long as this reac-

tion also takes place with a speed which i3

infinitely large compared with that of the

electrolytic processes, it does not matter

which reaction is assumed, since no meas-

urable quantity is thereby influenced; it

is, therefore, not possible to decide which

of the different possible reactions really

occurs and a discussion of this point does

not fulfill any useful purpose.

Let us now imagine the possibility of

rendering the reaction between hydroxyl

ions and bivalvent oxygen ions infinitely

slow by some means. It would then be

possible to decide which of the two reac-

tions occurs at the electrode (under the

supposition that it is either the one or the

other). If it is the hydroxyl ion which is

discharged, the decrease of concentration,

produced by a given current, will have a

relatively much smaller effect than an

equivalent decrease of concentration of

the oxygen ion which is present in a much
smaller concentration. Under equal con-

ditions we would, therefore, get a small

polarization in the first case and a very

strong polarization in the second case;

and by measurements of the polarization

we could decide which of the two reactions

really takes place.

Such means of changing the speed of a

given reaction within very wide limits

really exist in chemistry in what is called

catalyzers. From this it is at once evi-

dent what a very essential and important

part the catalyzers are able to play in

electrolytic action. By retarding one of

the possible reactions by means of a nega-

tive or retarding catalyzer, we arc able to

exclude its influence from the electroly-

tic process. By accelerating by means of

a catalyzer a reaction which is of itself

slow, we can include it in the electrolytir

process. In other words, we are no longer

compelled to let the current act in the

way stated by the above simple law, but,

in principle, we are now able, by applying

suitable catalyzers, to prescribe to the cur-

rent that reaction which we want to have

to take place, and it does not matter at

which point of the voltage series this re-

action is situated.

This fundamental idea may be applied

in two directions. First in synthetic

work; if we suppress by negative cata-

lyzers those reactions which would take

place before the desired one, we can bring

the desired reaction to the front; or if

the reactions which take place before the

desired one occur with a low speed, we

can accelerate the speed of the desired re-

action by means of a positive catalyzer

and can thus produce the same effect.

The second application is for analyzing

the reactions which really take place at

the electrodes. If these reactions are es-

sentially influenced by a certain addition,

and if we know the single reaction which

is altered catalytically by the addition, we

can conclude that this reaction takes an

essential part in the electrode process. If

a catalyzer of known specific activity does

not influence the electrode reactions, we

can draw the reverse conclusion and state

that that reaction is not a part of the

electrode process.

In connection with this, it should be

emphasized that what is called above brief-

ly the electrode process is in reality a
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rather complex phenomenon. In the

simplest case—for instance, in the pri-

mary electrolysis of a silver salt—this re-

action consists in the change of the silver

ion to metallic silver. But "metallic sil-

ver" is not a well-defined substance, since

we know elementary silver in very differ-

ent allotropic states. Here the very gen-

eral rule manifests itself that a system,

when changing from one state to another

one, first assumes the unstable intermedi-

ate states which change step by step into

the more stable ones; in the case of ex-

plosive antimony, detected by Gore, it is

well known that one of these states re-

mains metastable for a longer time. One

may say, therefore, that the first product

in the cathodic deposition of silver is that

which is formed as the next step from the

silver ion after the loss of its positive

charge, i. e., silver dissolved in water,

probably of the molecular weight of Ag.

On account of the presence of white me-

tallic silver the silver can not continue to

exist in this state, but changes into the

stable form of white silver. At the kath-

ode a distinct proportion of dissolved sil-

ver ions to dissolved silver metal will,

therefore, be established, and this propor-

tion will determine the potential 'by means

of an equation similar to that given by

Peters2 for the potential of a mixture of

ferrous and ferric salts. The greater the

speed of the change of dissolved silver into

the white solid metal, the smaller will be

the concentration of the dissolved silver

metal and the more it will approximate

that which is given by the self-solubility

of white silver
3 and which, therefore, rep-

resents the equilibrium potential of a sil-

ver electrode.

Similar considerations hold good for

the secondary reactions at an electrode.

Thus, as the primary anodic product of

the electrolysis of dilute sulfuric acid, a

substance S0 4
may be assumed which re-

acts with the solvent water with any

(probably very high) speed, to form oxy-

gen and sulfuric acid. In the case of con-

centrated sulfuric acid, which contains

mainly the ion H'SO' 4 , is is not the sub-

stance HS0 4 , but its polymerisation prod-

uct HoS2O g , which is obtained, or its ions,

as the conceivable primary product. If,

however, the anode has too strong catalytic

properties, for instance, if it consists of a

large platinum plate, the persulfuric acid

which is formed soon disintegrates into

sulfuric acid and oxygen, and the unstable

intermediate product does not remain.

It will thus be seen that even the sim-

plest electrode reactions are made up of a

plurality of reactions following each other

step by step. Since each of the same can

be influenced catalytically, it is already

evident that a very great variety of re-

sults is possible. We should furthermore

consider that many of the unstable sub-

stances which are formed as intermediate

products during electrolysis, and which

quickly disappear, are not yet known sep-

arately with respect to their properties,

and especially with respect to the action

of catalyzers upon the same. Under these

circumstances it will be evident what an

abundance of peculiar and unexpected

phenomena we may hope to detect in this

way, and how much new knowledge we

may expect to obtain from a systematic

investigation of this field. The literature

of electrochemistry already contains a

great number of separate facts which are

not only understood more easily, but ap-

plied with greater safety, if considered

from the points of view given in this pa-

2. Zeit. f. Phys. Chemie, v. 26, p. 200, 1898.

3. Such a solubility must be assumed in

any case. This follows from general reasons

and from the facts, detected by Naegeli,
(

Of the

accumulating poisonlous action, the "oligo*-

dynamics" of water in contact with metallic

silver.
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per (a large portion of which was sug-

gested by other scientists, since, about six

years ago, I emphasized the necessity of

taking into consideration catalytic action

in the investigation of the phenomena of

electrolysis). I regret that 1 can not go

into details; I wish to remark only that

for some time Professor Luther, with his

scholars, has attacked this problem from

different sides; the papers already pub-

lished by them, and still more the unpub-

lished investigations, will show the gen-

eralty and variety with which this scien-

tist has understood developing this prin-

ciple and rendering it useful.

New Theory of Cancer.

It is not so long ago that a foremost

scientist expressed himself doubtful as to

whether the secret of the cancer-cell would

ever be solved ; it is therefore encouraging

to encounter a new plausible theory, based

upon accurate observation. In brief, G.

Kelling (Muench. med. Woch., June 14,

1904) believes with the older authors that

the cancer cell is an embryonal cell en-

dowed with all the energy of growth of

young tissue; his theory differs, however,

in that he does not regard it as a modified

normal cell, but as altogether foreign and

introduced from withouf. Thus, embry-

onal cells are often ingested in raw eggs

and the larvae of certain fish form a sta-

ple article of food. It is even possible

that insects may inoculate these cells di-

rectly into the blood. Numerous experi-

ments bear out this view, and the author

was able to produce malignant neoplasms

(malignant adenoma, carcinoma and sar-

coma) in every case where comminuted

embryonal tissue was injected into the

veins of dogs. Still more convincing proof

was obtained by the precipitation test,

several pyloric cancers, removed at opera-

tion were communicated and injected into

rabbits in increasing doses. The serum of

these animals precipitated the extract of

the cancer employed, human albumin and

chicken albumin, but not albumin from

any other source; thus making it exceed-

ingly probable that the cancer cells took

their origin from the embryonal tissue of

ingested eggs. In support of the heterolo-

gous origin is the fact that nobody has

observed the transition of normal into ma-

lignant epithelium even in the most early

growths. It is a well known fact in

biology that all cells of one species possess

the same number of nuclear chromosomes

;

cancer cells differ, however, in this re-

spect from the other cells of the body.

Furthermore, the cells behave differently

toward x and radium rays and possess a

different osmotic pressure, and there can

hardly be any doubt that they are foreign.

—Medical News.



Spleno-Medullary Leukemia Cured by the X-Ray.

BY THOMAS B. EASTMAN, M. D., INDIANAPOLIS, IND.

The reduction of the spleen to a size at

least approaching normal is a sine qua non

as in the cases observed where death finally

resulted the spleen could not be materially

reduced. In short, the blood count is

not always an infallible index of the pa-

tient's condition or of the prospect of cure.

The patient was a young man twenty-

one years of age, thin, pale and giving

every evidence of profound exhaustion.

He gave a history of being quite well up

to the time he had spent several months

in a lumber camp in Arkansas, where ma-

laria was prevalent. Some time before he

left the camp he noticed on the left side,

under the short ribs, an enlargement

which gradually grew in size until when

I saw him the tumor occupied the entire

left abdomen from a point on the level of

the ensiform cartilage to Pouparts' liga-

ment and extending two inches to the

right of the umbilicus thru its entire inner

border.

There was pain and tenderness over the

mass ; the notch could be distinctly felt.

The pulse was 110 and full in volume.

The apex beat of the heart was heard an

inch above the normal point. He was

very short of breath. There was edema in

the feet. He had had nose bleed. There

were few gastro-intestinal symptoms. He
complained of headache and was so dizzy

that he could not stand alone. His tem-

perature was 100.6. Having no means at

hand for examining the blood, I made a

provisional diagnosis of spleno-medullary

leukemia and put him on arsenic, quinine

and tonics. There was no improvement.

On reading the report of a case of

spleno-medullary leukemia cured by Senn

by the x-ray I determined, after having

had the young man examined by Dr.

Frank B. Wynn, to give this treatment a

trial.

An early blood count showed the follow-

ing: Bed cells, 3,000,000; white cells,

1,110,000. Differential count: Myelo-

cytes, 11 per cent; eosinophiles, 2 per cent;

normoblasts were present in small number,

averaging about two such cells per field,

No. 7 Leitz lens. A few erythroblasts

were seen, polymorpho-nuclears, 67 per

cent; lymphocytes, 18 per cent. In cover

glass preparations this blood presented a

picture not to be mistaken. The ratio of

whites to red, about one white to every

three red cells, the presence of large num-
bers of myelocytes, the presence of a large

number of eosinophile cells and nucleated

red blood cells fully confirmed the clinical

diagnosis of leukemia of the spleno-medul-

lary variety.

Without receiving any treatment what-

ever other than the x-ray treatment, he be-

gan to improve. A medium vacuum tube

was used over the region of the tumor and

the ends of the long bones ten minutes

daily. The condition of his blood im-

proved. There was marked decrease in

the size of his spleen.

The patient desiring to be nearer home,

the treatment was continued by Dr. J. P.

Hetherington, of Logansport. About the

fifteenth week of treatment the blood

count did not seem so favorable as it had

earlier in the treatment, altho the spleen

continued to diminish in size and the pa-

tient's condition to improve. At the end

of five months he was working in a lum-

ber camp near his home. At the present

time the spleen is not more than one-fifth

larger than normal and the blood count is

normal. He is apparently in perfect

health.

—

Abstracted from Denver Medical

Times.
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Treatment of Tubercular (Hands by X-Rays.

In the Australasian Medical Gazette of

May 20, 1904, Beckett writes enthusias-

tically of this method of treatment. He
says that excision can not be regarded as a

cure; it is merely the best expedient to be

adopted in face of a confessed inability

to cure. There are two reasons why the

operation has to be very often repeated:

first, the impossibility of drawing any cer-

tain line of demarcation between the in-

fected and non-infected glands; and sec-

ondly, the surgeon's knife does not at-

tack the cause, but the effect of the disease.

The infected glands are not the primary

cause, but the result of infection that has'

been incurred elsewhere, so that if even

the whole of the infected glands is re-

moved it is quite possible for others to fol-

low on the same course. The same thing

can be seen after the removal of the ton-

sils by excision, as we know it is no un-

common experience to find after the ton-

sils have been removed that in a few

months the enlargement is as great as

ever. The question of disfiguring scars is

no trivial one to any young woman, and

many of these patients are such. On the

other hand, by the x-ray treatment, if care-

fully done, there is no disfigurement (al-

tho the writer admits that if care is not

exercised the neck may be badly marked

for a time, but this usually wears off, and

can generally be avoided altogether by a

careful operator). Above all, the beautiful

way in which, in a suitable case, these

glands disappear forces the writer to be-

lieve he is not claiming too much in de-

scribing it as a process of actual cure,

which can only be explained on the as-

sumption that the rays act not only on

the glands, but also on the primary source

of the disease. He invariably finds that

the patient gains weight and improves in

health. The only drawback is that some

time and trouble is required; but the re-

sults are so much better, in his opinion,

than by operation that he believes most

persons would prefer it, and when the

facts are better known the operations for

excision of the glands will pass into the

limbo of the discarded and needles opera-

tions.

In regard to the method of treatment,

as so much of this work is largely a ques-

tion of time and patience, nothing can be

accomplished in a few days or a few

exposures. The writer uses a powerful

coil and a current of large amperage, giv-

ing five-minute exposures two or three

times a week. As might be expected, it is

advisable to use tubes in the highest prac-

tical state of vacuum to obtain as deep

penetration as possible, and also because

these tubes give other advantages specially

suitable to these cases. In the first place

such exposures are rather severe, and with

ordinary low, or comparatively low,

vacuum tubes the difficulty is with the der-

matitis, which arises and compels the

treatment to be suspended for a while. The

author finds it possible to give longer ex-

posure and can use stronger currents (that

is, up to 8 to 10 amperes) before the der-

matitis becomes troublesome by using

strong tubes. In some cases marked pig-

mentation takes place, which may last for

a time after the treatment is suspended,

but this is not permanent, and in time, as

the skin is renewed, it entirely disappears.

Some modification is required in indi-

vidual cases as experience suggests. In

cases where suppuration has already com-

menced the writer's practice is to open and

drain through a small opening, keeping

open as long as necessary. These wounds

heal readily and do not show any tend-

ency to suppurate again.

Treatment varies in length of time ac-

cording to the severity of the case
;
rough-



No. 5-] X-RA Y IN DIAGNOSIS OF BONE DISEASE. 347

ly speaking, from one to three months is

the rule, hut the writer has taken longer.

He also sometimes uses the high-frequency

currents in conjunction, but regards the

x-rays as the main factor in the cure, and

that is another of the reasons why he pre-

fers a very highly exhausted tube, as a

certain amount of high-frequency cur-

rents are being given off all the time ; and

if a low vacuum tube is used no good ef-

fect seems to result. The enlarged glands

disappear very slowly, and even at the

end of the treatment can still be detected,

but the improvement continues afterward

until they entirely disappear. One marked

feature is the decided improvement in the

bodily health of the patient that takes

place. They nearly always gain weight.

Enlarged tonsils, which are also often

present, also subside, from which he be-

lieves this treatment would be as beneficial

for such cases, and might well be tried

before resorting to excision. As regards

the prospects of recurrence, he expected to

find that would take place, but so far he

has not seen it happen, and merely regards

recurrence as an indication of insufficient-

ly prolonged treatment.

—

Ex.

The Use of the X=Ray in the Diagnosis of Diseases

of the Bones.*

BY E. A. CODMAN, M. D., BOSTON, MASS.

My particulr hobby in x-ray work has

been "interpretation." By the interpreta-

tion of a plate I mean the drawing of con-

clusions from it as to the actual anatomic-

al or pathological condition of the part

which has been taken. I fear that I have

neglected electrical and photographic tech-

nic shamefully, for I have felt that the

thing which is worth a physician's time in

x-ray work is his ability to draw conclu-

sions from his plates after they are taken.

Any man without a medical education

may soon learn to take a technically good

x-ray picture, but it requires an accurate

anatomical and pathological knowledge to

interpret one correctly after it is taken.

The structures of machines, coils, tubes,

anodes and kathodes may be changed in-

definitely in the next twenty years, but

the anatomy of the bones and the manner

in which they are affected with disease will

Read at the meeting of the Maritime Med-
ical Association, July, 1904, and published in

the Canada Lancet.

be the same, and it is with these same dis-

eases that experience in interpretation will

prove valuable. The ultimate object is to

obtain knowledge which will assist in cur-

ing the disease. To this end there are

four steps.

1. The knowledge of the essential

characteristics of an x-ray picture, i. e.,

that it is a projection or chart of the den-

sities of the different parts of an object.

2. The knowledge of normal x-ray

anatomy, i. e., the appearances made by

the normal bones in an x-ray picture.

3. The knowledge of the pathology of

different forms of bone disease, i. e., the

exact manner in which each invades the

bone.

4. The ability to reconstruct a picture

of the pathological conditions in the in-

dividual case from the inferences deduced

from x-ray pictures of it.

When we have a competent knowledge

of these four essentials we may reason as

follows

:
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An x-ray may differ from the normal

appearance of the tibia in that it shows

a thickening of the cortical bone of the

shaft. Since the shaft is affected, it is

more likely to be syphilis than tubercu-

losis, which almost invariably affects the

epiphysis. Since there is no loss of bone

substance or formation of a sequestrum it

is not osteomyelitis. The patient is young,

therefore it is not Paget's disease. There

is no chronic lung disease, therefore it is

not osteo-arthropathy pneumonique, etc.

Sherlock Holmes would have been a great

interpreter of x-ray pictures.

Let me speak a little more fully of each

of my four divisions.

1. The knowledge of the essential char-

acteristics of an x-ray picture.—The x-ray

picture or skiagraph is not like any other

kind of a picture we are familiar with. I

have racked my brains to try to find some-

thing to compare it with. My best defini-

tion is a chart of the densities of the dif-

ferent portions of an object. Stop to think

a minute ! It is not a shadow, for a

shadow is merely an outline bounding a

homogeneous interior. It is not a photo-

graph, because a photograph shows merely

outline and the surface. It is not a me-

dian section, for a median section gives

no idea of what lies on either side. It is

not a picture of an interior, for you may
see it in portions of the object which are

on both sides.

It really shows much more than any

other kind of a picture with which we are

familiar, for, like the shadow and the

photograph, it gives the outline, and, like

the median section and interior view, it

gives some knowledge of what lies inside

the bone. To this Maritime Medical As-

sociation I may compare it to a graphic

representation of a chart of soundings

where, instead of the number of fathoms,

is registered, in black and white, the num-

ber of atoms which each ray meets in

traversing the bone. The less the num-
ber of atoms met in each portion of the

bone, the deeper and darker will be the

imprint left by the ray on the plate.

One must remember that the greater the

atomic weight of an object or substance

the more Obstruction will it offer in the

path of the ray. This is equally true of

each little part of that object or substance.

I need not remind you, too, that the

portions of an object which are not in con-

tact with the plate, are enlarged because

the light radiates from a single point. In

this, skiagraphs resemble shadow pictures.

2. The knowledge of normal x-ray an-

atomy.—X-ray anatomy differs greatly

from the osteology which we learnt at the

medical school. We then learnt to de-

scribe the surface of bones, and paid little

attention to the density of their various

parts. In the x-ray picture we recognize

the bones entirely from their outline un-

less we happen to remember the look of

their sections, but in the x-ray the outline

surrounds a chart of densities instead of

surface markings. In the skiagraph the

sustentaculum tali and the unciform

process appear as dense rings in the mid-

dle of the oscalis and unciform bone, in-

stead of protuberances on their surfaces.

The epiphyseal junctions in children ap-

pear as irregular overlapping elipses. The

olecranon fossa seems like a hole in the

lower end of the humerus.

3. The knowledge of the pathology of

different forms of bone disease.—I mean
by this especially, the particular modes in

which each disease invades the bone. How
have our predecessors in medicine learned

to classify the different forms of bone dis-

ease? By the 6tudy at operations or au-

topsy of the different characteristics of

each disease confirmed by the clinical his-

tory and the microscope. For instance.
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in syphilis of the bone, they have given us

the follow mg fac ts :

A syphilitic bone has no odor. The

x-ray can not tell us this.

Gummatous infiltration of a bone is not

purulent, but a grayish or yellowish

granulation-like tissue. The x-ray can

not tell us this.

The surface of syphilitic bone is rough

to the touch and the periosteum adheres

with more than ordinary tenacity to it.

But the x-ray can not tell us this.

So we might go on with other diseases

mentioning many things which the x-ray

will not tell us.

Those of us who have had experience do

not expect to tell how a bone smells, or

how it looks in cross section, or how it

feels on the surface. We may, however,

infer how it smells, or how it looks, and

how it feels after we have found out some

of the other things; for, fortunately, our

predecessors have told us other things

about syphilis of the bone.

For instance, syphilis almost always af-

fects the shaft instead of the epiphysis.

This we can find out from the x-ray.

Syphilis seldom forms sequestra. This

we can find out from the x-ray.

When one bone in the body is affected

by syphilis other bones are also. This

can be found by the x-ray.

Take another disease, e. g., rickets. The

x-ray tells us that the zone of ossification

is broadened, that the adjacent surfaces of

the diaphysis and epiphysis are irregular,

that there are areas of little density in the

broadened portion of the diaphysis, that

there is increased cortical hone on the con-

cave side of the distorted long bones, etc.

It does not tell us whether the epiphyseal

line is red or yellow, or how the concave

side smells, but it does tell us enough so

that we should not make one mistake in

a hundred in making a diagnosis of rick-

ets. We might then infer that the epi-

physeal lino is purple because we know

that the section of a rachitic bone shows

a purple epiphyseal line.

Let us suppose an instance and draw

our deductions.

Here is a skiagraph of a tibia, showing

a loss of substance in its lower end. This

much we can be sure the x-ray says truly,

but when we begin to infer what tissue of

little density lies in that cavity where the

loss of substance has occurred, we begin

to tread on dangerous ground. Now we

know from pathology that such a loss of

substance may be caused by an abscess in

the bone or a medullary sarcoma or chon-

droma or gumma. We examine the x-ray

more closely. If it is an abscess it is

likely to have a certain amount of new

bone formation in its wall. This will

make the abscess cavity appear to be sur-

rounded by a dark wall. If the light area

is due to a medullary sarcoma, we may
see trabecula passing across it here and

there, giving it a mottled appearance. If

chondroma, it has probably an erosion or

a protuberance when seen in the lateral

view. If a gumma, probably there are

other lesions in other bones.

Perhaps we shall have recourse to the

clinical history for the most important

evidence. I would no more make a diag-

nosis on the x-ray alone than I would say

pneumonia on the strength of the stetho-

scopic examination alone. Sometimes I

should feel pretty sure in either case, but

I should like to hear a cough, or to see

the temperature chart and a little rusty

sputum before speaking positively.

I have no intention of claiming to make

all diagnosis from the x-ray, but it is of

great importance. What it does tell us is

how the inorganic portion of the bone is

affected, and this is a great assistance if

our knowledge of pathology can tell us the
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way each disease affects the inorganic por-

tion.

4. The ability to reconstruct a picture

of the pathological conditions in the in-

dividual case from the inferences deducted

from x-ray pictures. This fourth requisi-

tion means a thoro knowledge of all the

other three steps. One must understand

the distortions which are characteristic of

every x-ray picture. For instance, the

x-ray picture of a cube may appear like

two squares, a larger and a smaller; or

like two superimposed trapezoids, varying

in shape according to the angle from

which the rays come. One must know how
these distortions affect the normal x-ray

anatomy of the various bones. One must

know the pathology of each disease thoroly.

Finally, one must reconstruct the cube

from the larger and smaller square, the

actual bone from the x-ray chart, the kind

of disease from the particular way in

which the bone is invaded, and the odor,

the appearance, and the feeling from

knowledge of pathology of the disease

itself.

Is this way more difficult than deducing

the appearance of the heart from what you

hear of its murmurs? Can you not form

a mental picture of the appearance of the

kidney from your examination of the

urine ?

Expressed simply, my statement is this

:

If you know how to interpret it, a good

x-ray will tell you much of the condition

of the inorganic portion of the bone. Dif-

ferent diseases affect the inorganic por-

tions of the bone in different ways. If

yon know what these different ways are

you may get great help in your diagnosis

from the x-rays.

Dr. Bozzali, director of clinical medi-

cine at Turin University, has cured, by
means of the x-ray, a supposedly incura-

ble case of leukemia.

—

Electrical Review.

American Electro-Medical Society.

The executive council will admit to

the program of the next meeting (Decem-
ber 1 and 2) papers on any branch of

progressive therapeutics. Papers are ex-

pected from Dr. 0. Shepard Barnum, Dr.

Bfeber Robarts, Dr. Ivan F. Amilon, Dr.

Carl Beck, Dr. J. A. Robison, Dr. H.
Preston Pratt, Dr. John E. Gilman, Dr.

Stuart Johnstone, Dr. James R. Hawley,

Dr. R. H. Lewis, Dr. Sheldon Leavitt,

Dr. D. A. Stevens, Dr. H. Perkins Fitz-

patrick, Dr. F. A. Leusman and several

others.

The meetings will be held in the Ma-
sonic Temple, Chicago, commencing at

10 a. m., on Thursday, December 1. This

is a convenient time for those who are on

their way eastward from the World's Fair

formal closing.

The Sayen Tube.

By the kindness of Messrs. Queen &
Co., of Philadelphia, we present to our

readers colored plates showing the ap-

pearances of a high and low x-ray tube.

This tube was worked out in the lab-

oratory of Queen & Co. In the low tube

the kathode stream is seen distinctly as

it passes to the anti-kathode at the center.

Rarely in such a tube it is possible to

see a portion of the reflection of the

stream as it passes from the anti-kathode

to the active hemisphere of the glass bulb.

Roentgen Ray Anniversary.

The tenth anniversary of the discovery

of x-rajs by Rontgen will be celebrated

in Berlin, April 30, 1905, when a congress

will be held for the purpose of discuss-

ing the production and application of the

rays. Prof. Rontgen will be present as

the guest of honor.
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Lesson 16. The Fluoroscope.

BY T. PBOCTOR HALL.

A considerable number of substances,

under the action of x-rays, become fluor-

escent, giving off visible light. Crystals

of calcium tungstate shine brightly, and

continue to shine for some time after the

exposure. Such a screen is not well

adapted for a fluoroscope, for the shadows

upon it interfere wiien there is any mo-

tion of the objects examined. Barium

platino-cyanid (Ba Pt C 6N G ) is also

strongly fluorescent, but its fluorescence

ceases almost immediately when the x-

rays no longer reach it. A black card,

coated on its inner surface with these

crystals, forms the ordinary fluoroscopic

screen, which is placed in a black box so

as to be viewed in complete darkness.

In using a high tube it is important to

protect the screen from the rays that are

diffused or reflected from the observer's

body or from surrounding objects, which

will otherwise obscure the view by spread-

ing a diffused light over the screen. This

may be done by making the fluoroscope

box of some metal fairly opaque to the

rays, or by placing against the screen on

the side next the eyes a plate of lead glass.

These and other diffused or scattered

rays are the chief difficulty in the use

of the fluoroscope. If we try to see a

rib, the rays which scatter from all the

surrounding parts of the body help to

illuminate the screen and obscure the

shadow of the rib. Many of these rays

may be eliminated by a lead screen placed

between the patient and the x-ray tube,

with an opening just large enough to il-

luminate the part to be examined.

The penetration of the rays must be

adjusted to suit the parts to be examined-;

The creneral rule is to use a.tHV>e\fis Xq^.

as will penetrate well the parts examined,

when differentiation of tissue is desired.

But in looking for opaque foreign bodies

a much higher tube is advisable if the

diffused rays are well screened off. The

tube must in each case be adjusted by

trial.

To estimate the depth of a foreign body

with reference to bones near it, the limb

is turned slightly back and forth about

an axis parallel to the screen. The extent

and direction of motion of the shadow of

the foreign body with reference to the

shadows of the bones, or of a lead wire

upon the skin, enables a fair estimate to

be made of its depth. The shadow of an

object between the axis of rotation and

the screen moves over a distance propor-

tionate to its distance from the axis. The

shadow of an object on the other side of

the axis moves in the opposite direction

and in the same proportion.

A single view with a fluoroscope thus

enables one to locate a needle or a bullet,

as to position and depth, while a single

radiograph gives no idea of the depth.

If two distinct views are obtainable of,

say, a bullet which is to be located, a con-

silient plan is to mark with a skin pencil

an x on each side of the limb or part

containing it, marking when the end of

the pencil is apparently on the bullet,

and an on each side similarly with the

second view in another direction. These

four landmarks are ordinarily a sufficient

guide for the surgeon, for he knows that

the bullet is at the intersection of the line

joining the o's with the line joining the

.x's.

..
;

Jn examining the motions of the heart,

"

l'nnje ^rirT'djaphram it is better to use a
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large flexible fluorescent screen, instead

of a fluoroscope, in a dark room. All

clothing should be removed from the

chest.

The beginner finds it difficult to dis-

tinguish between the shadows of muscles,

scapulae, etc., and abnormally dark lung

shadows. Generally, shadows that are

alike on each side are normal. Much in-

formation may also be gained by observ-

ing the depth, in the way already indi-

cated. Nothing of value can be learned

by an unpracticed eye, except in gross les-

ions, in which this gives a valuable confir-

mation of other physical signs. But in

the hands of an expert this method is one

of extreme delicacy.

The physical condition of the observer

and especially of his eyes makes a great

difference in the delicacy of the fluoro-

scopic examination. One who is tired, or

who has just come out of the bright sun-

light, may be unable to see anything clear-

ly. A fresh fluoroscopic screen is also

much better than an old one.

Cancer of the Mamma Cured by Roentgen
Rays.

E. Schiff reports a case of inoperable

cancer en cuirasse of the left mamma with

lenticular metastases of the cutis. The
left thorax was invaded by a tumor with

large basis and of very solid consistence.

The tumor extended from the left sternal

margin to the axillary cavity, where it

reached the glands and formed a hard

bunch. The surface was ulcerated and
exuded fetid matter. .The lower edge

showed ten or twelve small tumors, slight-

ly bleeding. On the patient's back were
five similar nodules. Beneath the bunch
in the axilla there was a crateriform cav-

ity large enough to admit a pigeon egg.

The edges were gangrenous. Both ?upra

and infraclavicular glands were hard- and

resistant. After the third sitting the

pain decreased considerably, and the pu-

rulent secretion diminished. After five

months' treatment the writer noticed that

excepting some superficial excoriawd

parts, a flat scar crossed by some enlarged

capillary vessels had taken the place of

the former tumor. The cutaneous me-
lasta.-es had disappeared and the groups

of soft glands in the supra- and infra-

clavicular regions had greatly decreased

and were soft. The general state of the

patient had very much improved. The
writer then gives a description of the his-

tological appearance of the tissues, show-

ing that the new growth had almost dis-

appeared at the time of examination.

—

Bulletin of The Johns Hopkins Hospital.

The Treatment of X = Ray Burns.

Mr. H. Lyle, senior surgeon to the

Liverpool Hospital for Cancer and Skin

Diseases, writes to the Lancet that he now
believes them to be reasonably amenable

to treatment. The method recommended
is free application of an ointment com-
posed of plumbi oxidum, one drachm;
zinci carbonas, two drachms; glycerinum,

one drachm; oleum olivae, half a drachm;
adeps benzoatus, to one ounce.

Giant Thing
of Modern
Medicine

M^^^^L OT write for particulars

^9 *

Send

$2.00
for the Book

Magnum Bonum Pub. Co.

CHICAGO, ILL.
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The Mcintosh Static Machine Has Many Points of Merit.

T
r represents years of careful study and embodies all the

latest improvements over the difficulties of former years.

We are now presenting an apparatus which is unique in

the simplicity of its construction, insuring ease in opera-

tion and the minimum cost of maintenance. Our expe-

rience has taught us that the material we use and the plan of

construction we follow is best adapted to produce the results

desired. We are manufacturers for the Profession and our name is

a Guarantee of Quality.

The Mcintosh Battery & Optical Co. t

39-4 J W. Randolph St.,
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IN THE TREATMENT OF
ANEMIA, NEURASTHENIA, BRONCHITIS, INFLUENZA,

PULMONARY TUBERCULOSIS, AND WASTING DISEASES OP
CHILDHOOD, AND DURING CONVALESCENCE

FROM EXHAUSTING DISEASES,

THE PHYSICIAN OF MANY YEARS' EXPERIENCE
KNOWS THAT, TO OBTAIN IMMEDIATE RESULTS, THERE IS NO REMEDY
THAT POSSESSES THE POWER TO ALTER DISORDERED FUNCTIONS, LIKE

*

MANY A TEXT-BOOK ON RESPIRATORY DISEASES SPECIFICALLY t
MENTIONS THIS PREPARATION AS BEING OF STERLING WORTH.

TRY IT, AND PROVE THESE FACTS.

SPECIAL NOTE.— Fellows' Syrup is never sold in bulk, but is dispensed In

bottles containing 16 oz.

MEDICAL LETTERS MAY BE ADDRESSED TO

MR. FELLOWS, 26 Christopher street, new york.

A Chestnut has a Burr

I>
Opiwma Habit

AIM has relief in.

rivEGRAinJlatihamrtialFblets
WHICH DO NOT DEPRESS THE HEART

DO NOT PRODUCE HA BIT
ARE ACCURATE -SAFE- SURE

MADE SOLELY BY

The<MiKan™iaClurniGal Company
ST. LO U IS, MO. U.5.A

.

SAMPLES AND LITERATURE ON APPLICATION
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XX ADVERTISEMENTS.

Washington. D. C, January 21, 1902.

Dr. Hhnry E. Waite, Pres. Waite & Bartlett Mfg. Co.

Dear Doctor:—After three months of capable, unprejudiced, exhaustive labor and research, the au-

thorities at the Barnes Hospital, U. S. Soldiers' Home, Washington, D C, have given us an order for the

Waite & Bartlett Mfg. Co. Static Electrical Machine and X-Ray Outfit which has been on trial there in com-
petition with the Van Houten & Ten Broeck's (Otis, Clapp & Co.) apparatus.

Crucial tests, which are absolutely impartial, were made during the period the machines were on trial,

because it was the purpose of those in charge of the matter to buy the best apparatus obtainable.

Simultaneously with that trial, another investigation was in progress at the Children's Hospital in this

city, where the same makes of apparatus were in full operation, and this institution also concluded that the

Waite & Bartlett Mfg. Co. equipment was the best, and we likewise received their order for the complete outfit.

These orders are the outcome of painstaking investigation, and the victory of the Waite & Bartlett Mfg.

Co. in both cases is one to be proud of, for their apparatus is thus stamped as the best now in the market, both

for therapeutic purposes and X-Ray work.

Another fact to prove the excellence of the Waite & Bartlett Mfg. Co.'s apparatus is that there have

been eleven of their Static Machines sold recently in Washington, the purchasers being as follows:

The U. S. Senate. The U. S. House of Representatives.
Dr. F. E. Gibson. Dr. F. A.Gardner (two outfits).

Dr. Robt. Reyburn. Dr. C. H. Heron.
Dr. H. H. Hawxhurst. Dr. H. Krogstad.
The Children's Hospital. The Barnes Hospital, U. S. Soldiers' Home.

Yours very truly, Z. D. GILMAN.

N. B.—This is a copy of letter received by us from our agent at Washington, which
speaks for itself. Yours truly,

WAITE & BARTLETT MANUFACTURING 00.

217 East Twenty-Third Street NEW YORK.

SEND FOR CATALOGUE














